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PREFACE

This report has been prepzred under guidance contained in the
Recommended Guidelines for Safety Inspection of Dams, for Phase T Investi-
gations, Copies of these guidelines may be obtained from the Office of
Chief of Engiieers, Washington, D.C. 20314. The purpose of a Phase I
investigation is to identify expeditiously those dams which may pose
hazards to human life or property. The assessment of the general condi-~
tion of the dam is based upon available data and visual inspections.
Detailed investigation, and analyses involving topographic mapping,
subsurface investigations, testing, and detailed computational evalu-
ations are beyond the scope of a Phase I investigation; however, the
investigation is intended to identify any need for such studies.

In reviewing this report, it should be realized that the reported
conditiou of the dam is based on observations of field conditions at the
time of inspection along with data available to the inspection team. In
cases where the teservoir was lowered or drained prior to inspectionm,

~such action, while improving th:» stability and safety of the dam, removes
the normal load on the structure and may obscure certain conditions
which might otherwise be detectable if inspected under the normal operat-
ing environment of the structure.

! It iz important to note that the condition of a dam depends on
numerocus and constantly changing internal and externmal conditions, and
is evolutionary in nature. It would be incorrect to assume that the
present condition of the dam will continue to represent the condition of
the dam at some point in the future. Only through frequent inspections
can unsafe conditions be detected and only through continued care and
maintenance can these conditions be prevented or corrected.

Phase I inspections are not intended to provide detailed hydro-
logic and hydraulic analyses. In accordance with the established Guide-
lines, the spillway design flood is based on the estimated "Probable

Maximum Flood" for the region (greatest reasonably possible storm runoff),
or fractions thereof. The spillway design flood provides a measure of
relative spillway capacity and serves as an aid in determining the need
for more detailed hydrologic and hydraulic studies, considering the size
of the dam, its general condition and the downstream damage potential.
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PHASE 1 REPORT

. ; NATIONAL DAM INSPECTION PROGRAM

= ] BRIEF ASSESSMENT OF GENERAL CONDITTIONS
i AND RECOMMENDATIONS

; Name of Dam: ARROWHEAD LAKE DAM
‘é State & State No.: PENNSYLVANIA, 45-207
= County: MONROE
% Stream: TROUT CREEK
i Datg\oF Inspection: May 6, 1980
<

Based on the visual inspection, past performance and the available
- engineering data, the dam and its appurtenant structures appear to be in
fair condition.

% In accordance with the Corps of Engineers' evaluation guidelines,

e the size classification of this dam is intermediate and the hazard
classification is sigrificant. These classifications indicate that the
Spillway Design Flood (SDF) should be in the range of ome-half the

= Probable Maximum Flood (PMF) to the full PMF. The recommended SDF for

% this dam is one-half the PMF. The spillway capacity is inadequate for

E

=

E

1

- passing the SDF peak inflow without overtopping the dam. When no failure
occurs at the upstream dams, the project is capable of passing 43 percent
‘ of the PMF and is considered to be iuadequate, but not seriously inadequate.

The following recommendations are made for immediate action by the
owner:

1. That, to preclude the necessity of a detailed hydrologic and
hydraulic study, the low areas in the embankment be filled and
the crest be made uniform to the design crest elevation. This
work should be performed under the direction of a professional
engineer, experienced in the design and construction of dams.

2. That all brush and trees be removed from the embankment slopes
and that a professicnal engineer, experienced in the design
and construction of dams, be consulted for the removal of tree
stumps and roots. The embankment shall be provided with an
adequate vegetative cover.

ii
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That the downstream end of the blowoff pipe be uncovered and
the pipe be made operable. This pipe should be modified to
have an upstream control.

That the wet area downstream of the blowoff pipe be monitored

on a regular basis noting and recording approximate volume and
the clarity. If increase in volume or aay turbidity is observed,
immediate steps shall be taken to identify and correct the
condition.

That the spillway discharge channel be cleared of derrick
stone obstructions.

That voids under the end of the spillway slab be filled.

That a formal surveillance and downstream warning system be
developed to be used during, periods of heavy or prolonged
rainfall.

That an operatfon and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtenmant structures.

SUBMITTED BY: APPROVED BY:

BERGER ASSOCIATES, INC.
HARRISBURG, PENNSYLVANIA

Augu:= 1, 1980

Ryl

i
AMES W. PECK
Colonel, Corps of Engineers

JOTA PROFESSKNAL

O
\

Ay

—-r ean

--m-~__, ,..
o A

Y

P

il

i
-4

L

g

ii;‘:;;’ = zaw af;' & t - -
N HEEDRIK ?ﬁ’d‘-s F ﬂ Agcession Foff%,
B 2/, | NTIS GRAXI ;

DIIC I3B
Unanacunsed
Justification ————

=
§:

=
=
=

i

I

a

iii




no

HEW

LA

'V

‘v
" :u.. ER

OWHEAD DAM

LAKE ARR

No. 1

graph

Photo




=

TABLE OF CONTENTS

SECTION 1 - PROJECT INFORMATION

GENERAL
DESCRIPTION OF FROJECT
PERTINENT DATA

"
gl

— ENGINEERING DATA

DESIGN
CONSTRUCTION
OPERATICN
EVALUATION

SECTION 3 -~ VISUAL INSPECTION

.1 FINDIRGS
.2

3 EVALUATION

SECTION 4 — OPFRATIONAL PRCTEDJRES

o~
.

PROCEDURES

MAINTENANCE OF DAM

MAINTENANCE OF OPERATING FACILITIES
WARNING SYSTEM

EVALUATION

-
[WIRE T PO X

G
4
4.
4

.

SECTION 5 - HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

SECTION 6 - STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

SECTION 7 — ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

7.2 RECOMMENDATIONS

APPENDIX A ~ CHECK LIST OF VISUAL INSPECTION REPORT
APPEXDIX B - CHECK LIST OF ENGINEERING DATA
APPENDIX C - PHOTOGRAPHS

APPENDIX D - HYDROLOGY AND HYDRAULIC CALCULATIONS
APPENDIX E - PLATES

APPENDIX F - GEOLOGIC REPORT

T




~ . _PHASE 1 INSPECIION REPORT

_NATIONAL DAM INSPECTIION PROGRAM_ \
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ARROWHEAD LAKE DAM AN ’
= : { flwsmbey Y[EpI-0 M& Pa-00780) T e——
= E ’ "~ DER-ID W, 45-20
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1.1 GENERAL

AR

A,  Authority

E

% The Dam Imspection Act, Public Law 92-367, authorized the

E : Secretary of the Army, through the Corps of Engineers, to initiate a
%% i progfam cf inspections of dams throughout the United States.

é% B.  Purpose

S

E s The purpose of this inspection is to determine if the dam

=

constitutes a hazard to human life and property.

1.2 DESCRIPTION OF PROJECT

3 : A Description of Dam and Appurtenances

Note: Project spillway crest elevation is 1657 {(Appendix
) E, Plate III). The !.5.G.5. Quadrangle Sheet shows
‘ a reservoir elevation 1652.00. This U.S5.56.5. eleva~-
i tion is used in this report as the top of spiliway
crest.

Arrowhead Lake Dam is an earthfill embankment with a cutoff
trench and an impervious core. The maximum design height of the dam is
about 18 feet above streambed. The dam has an overall length of about
450 feet. A 110 foot wide spillway is located near the right abutment.
The concrete ogee weir has a crest elevation of 4.9 feet below the low
point of the embankment and about 8 feet below the design crest elevation
of tiie dam. There is a drop inlet structure near the center of the dam
which is controlled with stoplogs: Removal of the stoplogs permits
lowering of the pool level to about 9 feet below normal pool elevation.
The drop inlet discharges through a 30-inch diamater pipe. Prior to
construction of the stoplog structure, this pipe had a steel plate for
closure at the upstream end. The dam was modified by the installation
of a 24-inch outlet pipe on the right side of the spillway. This pipe

gf' has a gate valve at its downstream end.
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Fill was placed along the downstream toe of the dam to provide
for a parking area. This fill was placed across the outlet chamnel for
the stoplog structure. The outlet pipe has been extended.

B. Location: Tobyhanna Township, Monroe County
U.5.G.8. Quadrangle -~ Thormnhuxrst, Fa.

Latitude 41°-09.2', Longitude 75°-34.6'

Appendix E, Plates I & II

C.  Size Classification: Intermediate: Height - 18 feet

Storage - 2344 acre-feet

D. Hazard Classification: Significant (Refer to Section 3.1.E.)

E. Ownership: Mr. Joseph J. Mai.,ne, Vice President
All-American Realty Co., Inc.
155 Willowbrook Boulevard
Wayne, NJ 07470

F. Purpose: Recreation

G. Design and Construction History

The dam was designed by C.E. Perris of Hamlin, Pennsylvania,
and constructed by the Robbins Door and Sash Company, Scranton, Pennsyl-
vania., Construction was started in 1950 and was completed in 1954.
Records of the construction do not exist. Over the years, modifications
were made consisting of replacing the steel plate om the outlet pipe
with a stoplog structure; the downstream extension of the outlet pipe
under the parking lot; the placement of fill at the downstream toe; and
the installation of a second outlet pipe at the right abutment.

H. Normal Operating Procedures

The reservoir is used for recreational purposes including
swimming, boating and fishing. Cottages are located near the water's
edge. WNormal pool level {top of spillway weir) is desirable for recrea-
tional purposes. All inflow above the spillway level is discharged
through the spillway. ’

1.3 PERTIRENT DATA

A. Drainage Area (square- miles)

From files: - 5.9

Computed for this report! . 14.74

Use: - 14.74
-9 .
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Discharge at Dam Site (cubic feet per second)
See Appendix D for hydraulic calculations

Maximum known flood, June 1972

Spillway capacity at pool Elev. 1656.9
{low point of dam)

Stoplog structure capacity at Elev. 1656.9

Outlet works capacity at normal pool
Elev. 1652

Elevation (feet above mean sea level)
Top of dam (low point)

Top of dam (design)

Spillway crest

Bottom of stoplog structure

Streambed at downstream toe (estimate)
Reservoir {(miles)

Length of normal pool (Elev. 1652.0)
length of maximum pool (Elev. 1655.9)
Storage (acre-feet)

Spillwvay crest {(Elev. 1652

Top of dam (Elev. 1656.9)

Reservoir Surface (aires)

Top of dam (Elev. 1636.9)

Spillway crest {Elev. 1652)

Dam

4629

1077

2344

Refer to Plate IIT in Appendix E for plan and section.

Type: Earthfill embankment with impervious .sre.
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Length: 450 feet.

Height: 18 feet.

£ Top Width: 11 feet (surveyed).
Side Slopes: Design:

Upstream - 3H to 1V
Downstream - 2H to 1V

Wl g L M

As surveyed:

. Upstream ~ 3.3H to 1V (above water surface)
wnstream — 3.6H to 1¥

Zoning: Impervious core.

toff: Cutoff trench excavated four feet into impervious
material, bottom width is ten feet.

Grouting: RKone.

H. Qutlet Facilities

Stoplog Structure

Type: Drop inlet controlled by stoplogs.
Width of Stoplog Cpening: 2.5 feet.
' . Location: HNear ceater of dam.

Invert: 1643

R Discharge Conduit: 30-inch CMP.
Blowoff Pipe
t 3

Type: Two foot diameter steel pipe through embankment.

. Location: Fear right abutment. §
'% Control: Gate vzalve on downstream end.
=
i1 Inlet Invert: 1648.0
i
i Outlet Invert: 1647.0

i

l | !
b "WM»lu|I|»»'if»grJWWWWMWWHWWm;fﬁlxllm
ﬁ
|

|



N

b fpmmw»»nmnnnmumnIQMMMMW[MMWMWH“LHNIWIIW“"Wﬁmnm‘\mnm

i,

1

Wl ity

1.

J.

Spillway

Type: Uncontrolled oges weir.

;iength of Weir: 1
Crest Elevation:

Regulating Outlets

10 feet.

1652

See Sectiom 1.3.H.

above.
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SECTION 2 -~ ENGINEERLNG DATA

{

2.1 DESIGN

A, Hydrology and Hydraulics

Engineering data on the hydrologic and hydraulic design for
these facilities were limited to statements in Report on the Application

for Permit, and notes in thne Pennsylvania Department of Environmental
Resources (PennDER) files.

The spillway had a design capacity of 9600 cfs based on an
eight foot depth, 110 foot length, and a "C" factor ~f 3.88. This
capacity of 605 csm for a 15.9 sq.mi. drainage area exceeded the state's
r2commendation of 600 csm as the estimated maximum runoff.

B. Embankment and Appurtenant Structures

Design data for the embankment and appurtenant structures are
not available. Construction drawings for the appurtenant structures and
a typical section of the embankment are included in Appendix E.

2.2 CONSTRUCTION

Records of the construction of this dam are not available.

2.3 OPERATION

Records of operation have not been maintained. The reservoir has

been drawn down on numerous occasions for removal of silt and shoreline
debris.

2.4 EVALUATIGON

The only engineering data available for examination were contained
in the files of PennDER, Division of Dam Safety. The data was limited
to several drawings and a letter file.

A. Adequacy
While the available information contained in the files are
limited, they are considered sufficient to make a reasonable assessment
of the overall condition of the dam and its appurtenances.

B. Operating Records

Formal operating records have not been maintained for this
dam.
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c. Post Construction Changes

In 1966, a stoplog structure replaced the steel plate which
was used for closure of the 30-inch diameter outlet pipe. This same
pipe was extended downstream when fill was placed at the toe of the dam
to create a parking area. In 1972, a second outlet pipe was installed
adjacent to the right side of the spillway in the right abutment.
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SECTION 3 - VISUAL INSPECTION

3.1 FINIINGS
A. General

The general appearance of Arrowhead Lake Dam is fair. This
structure 1s an earthfill embankment. One tree is located on the down-
stream side of the embankment near the center of the dam (Photograph
No. 2, Appendix C).

The reservoir is used for recreation, including fishing,
boating and swimming. The dam and reservoir are owned by All-American
Realty Co., Inc., who developed a cottage resort area around the lake
and dam,

The visual inspection check list is in Appendix A of this
report. This appendix also has several sketches made from survey informa-
tion obtained by the inspection team. Included are a general plan,
profile, typical section and several details. Photographs taken during
the inspection are reproduced in Appendix C.

B. Embankment

The embankment is relatively short, about 250 feet to the left
of the spillway and about 75 feet at the right side of the spillway.
The embankment slopes are covered with grass with bare spots in places
where heavy foot' traffic occurs. The upstream slope has riprap at the
wvater's edge over about three-quarters of its length. The remaining
portion near the left abutment adjoins a swimming area where the embank-
ment slope is relatively flat and is partially covered with sand. A
boat launching area is located on the embankment near the center of the
dam. This area has been worn bare. The top of the embankment is about
11 feet wide and has been worn bare by vehicular traffic. The downstream
slope is fully protected by grass. One large tree is growing on the
embarikment. The area at the toe has been filled for use as a parking
lot. This fill appears to be higher than the normal pool level, and no
seepage could be detected. At the right side of the spillway the embank-
ment is fully grass covered, except for several footpaths. Brush is
growing along the right spillway wall. This area is the lowest part of
the embankment and was excavated in 1972 for installation of a 24-inch
pipe. Wet spots were noticed in the outlet swale downstream from this

blowoff pipe.

C. Appurtenant Structures

The spillway is a 110 foot wide concrete ogee weir. A short
concrete apron is downstream of the ogee section. Concrete walls abut

-8-
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both sides of the ogee section and apron. All concrete is in good
condition. The right spillway wall is one foot lower than the design
elevation, Therc is a wide construction joint between the ogee section
and the apron. A 2.5 foot drop-off is located at the downstream end of
the apron. Cavitation has cccurred at the end of the apron slab. The
downstream channel has several large boulders along the banks just

downstream of the apron. One of these has rolled into the channel
(Photograph No. 6).

A stoplog structure is located near the center of the dam at
the upstream toe of the embankment. The concrete is in fair condition.
A wvire fish screen is located on top of the stoplogs. This screen tends
tu accumulate debris. The cutlet pipe from this structure terminates at
the natural stream channel in an area that is heavily overgrown.

A twvo foot blowoff pipe is located to the right side of the
spillway. This pipe has a gate valve at the downstream end. The top of
the valve casing was the only part visible during the inspection. The
outlet was buried and could not be inspected.

D. Reservoir Area

The reservoir area has flat banks which appear to be stable.
The area is mostly wooded with cottages, homes and a swim beach near the
water's edge. The reservoir has been drawn down several frimes to clear
debris from the shoreline and remove silt on beaches.

E. Downstream Channel

The downstream channel is a typical mountain stream with tree
lined overbanks. A maintenance building is located immediately down-
stream from the dam. About 1000 feet downstream there is a road crossing.
The hazard category for this dam is considered to be "Significant."

3.2 EVALUATION

The visual inspection indicates that these facilities are in fair
condition. Trees and brush on the embankment should be removed. Although
seepage is occurring in the vicinity of the blowoff pipe, there is no
serious concern as long as no fines are noticeable in the seepage water.
This condition should, howevér, be monitored on a regular basis noting
any change in volume of flow or clarity of the water. The area around
the downstream end of the blowoff pipe should be cleared.
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SECTION 4 - OPERATIONAL PROCEDURES

4.1 PROCEDURES

The operational procedures for Arrowhead Lake Mam are limited. The
reservoir is used for recreation. Keeping the pool level at spillway
weir elevation is the major concern., All inflow above that level is
discharged over the spillway and the stoplogs.

4.2 MAINTENANCE OF DAM

The visual inspection of this dam indicates that the facility is
maintained in good onerating condition with the exception of the small
trees along the ri,ut spillway wall and one large tree near the center
of the dam on the downstream slope. The embankment is free of heavy
brush except near the right spillway wall. The embankment is apparently
below its design crest elevatiocm. )

4.3 MAINTENANCE OF OPERATING FACILITIES

The stoplog structure is in fair condition. The overall condition
of the spillway is good. The blowoff pipe at the right side of the
spillway is not operable. The outlet for this pipe is buried.

4.4 WARNING SYSTEM

Although daily observations are made, there is no formal surveil-
lance plan or downstream warning system.

4.5 EVALUATION

The operational procedures should be expanded and should include
the removal of trees and brush on the embankment. The ‘bare areas should
be seeded to provide a dense protective grass mat. The spillway should
be inspected annually and any necessary repair work should be performed.
The outlet end of the blowoff pipe should be uncovered and the valve
inspected regularly and repaired when needed.

A formal surveillance plan and downstream warning systém should be
developed for implementation during high or prolonged precipitation.

-10-
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SECTION 5 —~ HYDROLOGY/HYDRAULICS

5.1 EVALUATION OF FEATURES

A. Design Data

The hydrologic and hydraulic analyses available frc.. PennDER
for Arrowhead Lake Dam were not very extensive. No stage-discharge
curve, stage-storage curve, unit hydrograph, or flood routings were
contained in the PennDER files.

B. Experience Data

The greatest known flood at Arrowhead Lake Dam occurred in
June, 1972, when the water level in the reservoir reached an elevation
about one foot above the spillway crest. This storm was passed without
difficulty.

C. Visual Observations

During the inspection, it was noted that the blowoff pipe was
not operable. The fish screen at the stoplog structure tends to accumu-
late debris. No other conditions were observed that would indicate that
the appurtenant structures of the dam could not operate satisfactorily
during a flood event until the pool level would reach an elevation
higher than the low point near the right abutment, There are three dams
located upstream of Arrowhead Lake. These have been considered in the
hydrologic analysis (Appendix D).

D. Overtopping Potential

Arrowhead Lake Dam has a total storage capacity of 2344 acre-
feet at its present low point elevation and an overall height of 18
feet. These dimensions indicate a size classification of "Intermediate"';
the hazard classification is "Significant" (See Section 3.1.E.).

The Spillway Design Flood (SDF) for a dam having the above
classification is in the range of one-half the Probable Maximum Flood
(PMF) to the full PMF. Based on the limited possibility of loss of life
of transient people only, the recommended SDF for this dam is one-half
the PMF. The SDF peak inflow is 6265 cfs (See Appendix D for HEC-1
inflow computations).

Comparison of the estimated SDF peak inflow of 6265 cfs with
the estimated spillway discharge capacity of 4713 cfs, based on the low
point elevation on the crest, indicates that a potential for overtopping
of the Arrowhead Lake Dam exists.

-11-
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An estimate of the storage cffect of the reservoir and routing
of the computed inflow hydrograph through the reservoir shows that this
dam does not have the necessary storage available to pass the PMF without
overtopping. The spillway-reservoir system can pass a flood event equal
to 437% of a PMF without failure of any of the upstream dams.

E. Dam Break Evaluation

Although Arrowhead Lake Dam does not overtop until the magni-
tude of a flood event exceeds 43% of a PMF, an upstream dam at Brady
Lake overtops with considerably less discharge. It was noted that the
upstream dam has an earth embankment and is expected to attain water
levels that would result in a breach when flood events of less magnitude
than 437 of a PMF occurred. For this reason, it was assumed that the
upstream dam would fail when the water level reached an elevation that
would result in a breach. Being an earth embankment, it is judged that
the breach would be completed within a 15 minute through two hour time

interval. For this analysis, the most conservative condition, the 15
minute breach, was considered.

F.  Spillway Adequacy

The intermediate size category and significant hazard category,
in accordance with the Corps of Engineers' criteria and guidelines,
indicates that the SDF for this dam should be in the range of one-half

the PMF to the full PMF. For this dam the recomrended SDF is one-half
the PMF.

Calculations show that the combined spillway discharge capacity
and reservoir storage capacity are capable of handling 43% of the PMF
when the upstream Bradys Dam remains intact. When the upstream dam
fails, Arrowhead Lake Dam has sufficient spillway discharge capacity and
reserveir storage capacity to handle 187 of a PMF. 1If the top of Arrowhead
Lake Dam would be made uniform at the design elevation, the project
would be capable of passing 837 of a PMF without overtopping, and without
breach of the upstream dam.

Since the combined spillway discharge and reservoir storage
capacity cannot pass the PMF, and since the hazard category is signifi-

cant, the spillway capacity is judged to be inadequate but not seriously
inadequate.

The hydrologic analysis for this investigation was based upon
existing conditions of the watershed. The effects of future deveiopment
were not considered.
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. SECTION 6 ~ STRUCTURAL STABILITY

6.1 EVALUATION OF STRUCTURAL STABILITY

E ; : A. Visual Observations

1. Embankment

The visual inspection of Arrowhead Lake Dam did not find
any major signs of distress which would signify an unstable structural
condition. The embankment is grass covered with the exception of a few
bare spots where heavy foot traffic occurs. There are several small
‘ trees growing adjacent to the right spillway.wall and one large tree on
the downstream slope near the center of the dam. The only riprap visible
was along the waterline. Fill was placed at the downstream toe to

create a parking lot. This area has been raised above the normal pool
level.

A low spot in the embankment is located to the right of
the spillvay. A wet area was noticed at the downstrecm toe of this
portion of the embankment.

2. Appurtenant Structures

The appurtenant structures for this dam include the
spillway, the stoplog structure and the outlet pipes.

The spillway is a concrete ogee type weir. There was no
evidence of displacement of the weir. The apron downstream of the weir
consists of concrete slabs. The construction joint between the ogee
section and the apron is about one-half inch wide. Some cavitation has

occurred below the downstream end of the slab. The concrete is in good
condition.

The stoplog structure is in fair condition. WNo cracks
appear above water level. Some deterioration was noticed in the bottom
of the drop inlet. The access ladder was not secured. The outlet from
: this structure is a 30-inch CMP pipe. The downstream end of this pipe
' is partially obstructed by debris and trees.

A

=
H

i The two foot diameter blowoff pipe is located at the
right side of the spillway. The only portion of this pipe that is
. visible is the top of the valve casing. The outlet to this pipe is
burried. The blowoff is inoperable.

B. Design and Construction

Design and construction data ~re limited to design drawings
and some letters. A cutoff trench was excavated to a depth of four feet

i
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into an impervious hardpan strata. The trench has a bottom width of ten
feet. The center section of the embankment and the backfill in the
trench consists of an impervious material. More pervious material was
used in the outer shell. The existing slopes appear to be adequate for
this dam.

The outlet pipe has two cutoff collars upstream from the
trench. The concrete ogee section has an exposed height of about 3.5
feet and a base width of nearly seven feet. The downstream slab has
been concretcd and has a cutoff wall. The spillway walls are gravity
type sections with a base width of 0.54 times the height. Anti-seepage
fins were placed behind the walls. The drawing indicates an adequate
design.

C. Operating Records

There are no formal operating records for this dam.

D. Post Construction Changes

Several changes have taken place since construction was com-
pleted in 1954. About 1966, repairs were made to rhe concrete ogee
weir, the spillway walls and the apronm slab. At about the same time,
the drop iniet structure was altered and the stoplogs were installed.

In 1970 the right embankment was restored. In 1972 the two foot blowoff
pipe was installed in this area. Over the years fill has been placed at
the downstream toe to create a parking lot. This fill reaches a level
above the normal pool level.

E. Seismic Stability

This dam is located in Seismic Zone 1 and it is considered
that the static stability is sufficient to withstand minor earthquake-
induced dynamic forces. No studies or calculations have been made to
confirm this assumption.
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SECTION 7 — ASSESSMENT AND RECOMMENDATIONS

7.1 DAM ASSESSMENT

A. Safety

The visual inspection and the review of available informatiorn
indicate that the dam and its appurtenant structures are in fair condi-
tion., The trees and brush on the embankment should be removed. Seepage
exists near the downstream end of the blowoff. The water is clear at

the present time. Clcse observation and monitoring of this condition is
recommended.

In accordance with the Corps of Engineers' evaluation guide-

lines, the spillway is inadequate for passing the full PMF peak inflow
without overtopping the dam. The combination of the storage and spillway
capacity is sufficient for passing only 43 percent of the PMF; and

1 although the spillway is inadequate, it is not considered to be seriously

inadequate.

B. Adequacy of Information

Although the available engineering data are not sufficient to
make a detailed analysis of the stability of the dam and its appurtenant
structures, the available drawings, reports and the observed physical
conditions are judged to be adequate for making a reasonable assessment
of the overall condition of the dam.

C. Urgency

The recommendations presented below should be implemented
. immediately.

D. Necessity for Additional Studies

Additional studies are not required at this time if the low
areas in the crest of the dam are filled to design elevation.

i 7.2 RECOMMENDATIONS

In order to assure the safe operaticn of this dam, the following
‘ recommendations are preseited for implementation by the owner:

) 1. That, to preclude the necessity of a detailed hydrologic and
hvdraulic study, the low areas in the embankment be filled and
the crest be made uniform to the design crest elevation. This
work should be performed under the direction of a professional
engineer, experienced in the design and construction of dams.
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2.  That all brush and trees be removed from the embankment slopes
and that a professionzl =ngineer, experienced in the design
and construction of dams, be consulted for the removal of tree
stumps and roots.

3. That the downstream end of the blowoff pipe be uncovered and
the pipe be made operable. Tiiis pipe should be modified to
have an upstream control.

4. That the wet area downstream of the blowoff pipe be monitored
on a regular basis. 1f an increase in volume or any turbidity
is observed, immediate steps shall be taken to identify and
correct the condition.

5. That the spillway discharge chanuel be cleared of large derrick
stone obstructions.

6. That voids under the end of the spillway slab be filled.

7. That a formal surveillance and downstream warning system be
developed to be used during periods of heavy or prolonged
rainfall.

8. That an operation and maintenance manual be prepared for
guidance in the operation of the dam during normal and emer-
gency conditions, and that a schedule be developed for the
annual inspection of the dam and its appurtemamt Structures.
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CHECK LIST

PHASE | - VISUAL INSPECTION REPORT

PA DER # 45-207 NDI NO. PA-00 780

NAME OF DAM___ ARROWHEAD LAKE DAM HAZARD CATEGORY Sigrnificant

TYPE OF DAM  Earthfill

LOCATION Tobyhanna TOWNSHIP Monroe

INSPECTION DATE _ 5/6/80 WEATHER Sunny-Warm_ TEMPERATURE 70's

INSPECTORS: R. Houseal _ (Recorder) OWNER'S REPRESENTATIVE(s):

H. Jongsma Charles Roy

R. Shireman Del Bachlman

A. Bartlett

NORMAL POOL ELEVATION: 1652.0 (U.S.G.S.)AT TIME OF INSPECTION:

BREAST ELEVATION: 1660.0 (Design)

SPILLWAY ELEVATION: 1652.0 TAILWATER ELEVATION:

MAXIMUM RECORDED POOL ELEVATION: Est. 1.653.0 - 1972 (agnes)
GENERAL COMMENTS:
Slide gate replaced with wet well in about 1965.

The general appearance of this facility is fair. It is used for
recreation by the surrounding private residential development.

C.E. Ferris - Designer.

COUNTY, PENNSYLVANIA

POOL ELEVATION: 1657.0
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NDI NO. PA-00 780
VISUAL INSPECTION —
ENBANKRENT

OBSERVATIOHS AND REMARKS

A. SURFACE CRACKS

None cbserved.

B. UNUSUAL MOVEMENT
BEYORD TOE

None observed.

C. SLOUGHING OR EROSION
OF EMBANKMENT OR
ABUTHENT SLOPES

¥one observed. Downstream slope (left side) is
uneven at tree [(18") only one].

. ALIGNMENT OF CREST:
HORIZONTAL:
YERTICAL:

Slightly curved.

For vertical profile see Plate A-II. Hote low
profile in area at right end of embariment.

F.

E. RIPRAP FAILURES

.

Ko exposed riprap on siope. Riprap is covered
with soil and grass.

JUKRCT 10N EMBANKMENT
£ ABUTHENT OR
SPILLWAY

Abut=ents are sound. Esbankmeat 9"-12" below
top of wall on left side. So=e erosiom adjacent

to spillway wall on left side - both upstream
and downstrean.

G. SEEPAGE

¥one on left side. Pipe on right side. Either
hprrizd vzlve leaking or seepage along ripe.

H. DRAINS ¥one.
. GAGES § RECORDE .
J. GAGES ¢ RECGRDER %one.

K. COVER (GROWTH;

%%
§
E
§

. Howed lawn on both slopes and crest. So=e
v bare spots on crest.
b
i
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NDt NO. PA-00 780

VISUAL INSPECTION
QUTLET WORKS

1

OBSERVATIONS AND REMARKS

. o

INTAKE STRUCTURE

Concrete wet well drop structure. Open on top.
Ladder of reinforcing steel for access to bottom.
Ladder is not fixed. Unsafe for one person. Large
rocks laying in bottom of well. Concrete in fair
condition ~ no cracks above water level. Deterior:

tion below water surface. Screen is blocking inflow
below water surface.

OUTLET STRUCTURE

Outlet pipe CMP at existing end. This is an
extension of originally installed pipe to accomo-

date the parking area. No endwall. Partially
overgrown.

A

OUTLET CHANNEL

Natural stream. Outlet channel swale to creek is

wet and soggy. No flow. Seepage probably from
the area around unknown pipe.

GATES

Stoplog control at wet well - left of spillway.
Valve of unknown size blowoff pipe on right side
of spillway. Inoperable.

EMERGENCY GATE

Same as D. zbove.

i il

|
i

|1i,,.

. OPERATION &

CONTROL

Occasional use of stoplogs to maintain minimum
flow in stream.

——

G. BRIDGE (ACCESS)

No bridge. Access directly from upstream slope at
water's edge. Boat required if pool is high.

T o O
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. NDI NO,. PA-00 780

iy
IR

% VISUAL INSPECTION
SPILLWAY

4 . OBSERVATIONS AND REMARKS
= A, APPROACH CHANNEL

g

=

Directly from reservoir - unobstructed. =

P

At

il

B. WEIR: ' Small concrete ogee with run-out slab.
Crest Condition
Cracks
Deterioration Concrete all in good condition. Minor
Foundation deterioration. Open joint between slab and
Abutments

ogee section.

C. DISCHARGE CHANNEL: | concrete slab to about 30'* downstream from toe

Lining of ogee. Concrete wing walls. Discharge channel
Cracks . below concrete structure is the natural stream.
Stilling Basin Rock bottom. End of slab shows cavitation under
slab over most of its length up to 8 inches deep.
Large boulders on both sides of channel at end of
wing walls. One big boulder at end should be

. _re a ti be
D. BRIDGE & PIERS end of wing.
None.

E. GATES & OPERATION

EQUIPMENT None - uncontrolled.

F. CONTROL & HISTORY None - maximum flow estimated at about one foot

over weir in June 1972 (Agnes).

A-4
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NDI NO. PA~00 780

VISUAL INSPECTION

OBSERVATIONS AND REMARKS

INSTRUMENTAT I ON

Monumentation None.
Observation Wells | None.
Weirs Nene.
Piezometers None.
Staff Gauge None.
Other None.
RESERVOIR Relatively level - homes and cottages surround
the lake.
Slopes

Sedimentation

None reported.

Watershed
Description

Flat slopes - wooded.

DOWNSTREAM CHANNEL

Mountain stream - stony bottom - wooded over

Condition banks.
Slopes Moderate.
Approximate

Population 2
No. Homes

Storage garage just belcw dam.
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CHECK LIST
ENGINEERING DATA

PA DER # 45-207 NDi. NO. PA-00 780

NAME OF DAM  ARROWHEAD LAKE DAM

ITEM REMARKS

- AS-BUILT DRAWINGS None.

i REGIONAL VICINITY MAP U.5.6.5. Quadrangle - Thornhurst
See Plate ||, Appendix E

TmeTg

CONSTRUCTION HISTORY Construction started in 1950. Completed in 1954.

- GENERAL PLAN OF DAM Plate III, Appendix E.

TYPICAL SECTIONS Plate ITI, Appendix E.
= OF DAM .
] OUTLETS:
e PLAN Plans in PennDER files.
1 .‘ DETAILS See also plans in Appendix E.

CONSTRAINTS
. DISCHARGE RATINGS

i

.




NDI NO. PA-00 780

oy
.

ENGINEERING DATA

= ITEM REMARKS

i

RAINFALL & No records.
RESERVOIR RECORDS

DESIGN REPORTS No records.

= GEOLOGY REPORTS Not located.

DESIGN COMPUTATIONS: None, except some calculations by PennDER to

HYDROLOGY & check spillway capacity.
= HYDRAULICS

DAM STABILITY None.

SEEPAGE STUDIES None.

A i B i

MATERIALS INVESTIGATIONS: | None.

BORING RECORDS Test pits.
. LABORATORY
. FIELD
POST CONSTRUCTION None.

SURVEYS OF DAM

BORROW SOURCES Unknown.
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NDI NO. PA-00 780

ENGINEERING DATA

ITEM

REMARKS

MONITORING SYSTEMS

None.

MODIFICATIONS

Spillway repaired and drop inlet structure
modified to become stoplog structure about 1966.
Portion of embankment raised in 1970. Blowoff
pipe installed in 1972.

HIGH POOL RECORDS

No records.

POST CONSTRUCTION
ENGINEERING STUDIES
& REPORTS

None.

PRIOR ACCIDENTS OR
FAILURE OF DAM

Description:

Reports:

None.

MAINTENANCE &
OPERATION RECNRDS

None.

SPILLWAY PLAN, SECTIONS
AND DETAILS

Pla:e III1, Appendix E.
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NDI NO. PA-00 780

ENGINEERING DATA

REMARKS

OPERATING EQUIPMENT,
PLANS & DETAILS

Stoplog structure.
24" diameter gate valve on blowoff pipe.

CONSTRUCTION RECORDS

None.

PREVIOUS INSPLCTION
REPORTS & DEFICIEHCIES

Inspection called for spillway repairs in 1965.
Inspected when repaired in 1970.

HISCELLANEOQUS
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NOT MO. PA-00 780

CHECK LIST
HYDROLOGIC AND HYDRAULIC
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: Mostly woodland

ELEVATION:

TOP NORMAL POOL & STORAGE CAPACITY: Elev. 1652 Acre-Feet 1077

TOP FLOOD CONTROL POOL & STORAGE CAPACITY: Elev. 1656.9 Acre-Feet 2344

MAXIMUM DESIGN POOL: Elev. 1660
TOP DAM: Elev. 1656.9
= SPILLWAY: DROP INLET
= a. Elevation 1652 1652
= b. Type ogee weir stoplog structure
A c. Width _ 110* 2.5
d. Length —-- _—

center of dam

= e. Location Spillover right abutment upstream toe
f. HNumber and Type of Gates none none

¢ OUTLET WORKS:

a. Type 24" diameter pipe with gate valve

b. Location at right side of spillway

i

¢. Entrance inverts 1648

d. Exit inverts 1647

=
=
=
=
=
=

= e. Emergency drawdown Tacilities 24" diameter pipe with gate valve

! HYDROMETEOROLOGICAL GAGES:

a. Type ' none

b. Llocation

c. Records

oo, S o

MAXIMUH NON-DAMAGING DISCHARGE: 4629 cfs
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HYDROLOGY AND HYDRAULIC CALCULATIONS
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SUMMARY DESCRIPTION
OF
FLOOD HYDROGRAPH PACKAGE (HEC-1)
DAM SAFETY VERSION

The hydrologic and hydraulic evaluation for this inspection report
has employed computer techniques using the Corps of Engineers computer
program identified as the Flood Hydrograph Package (HEC-1) Dam Safety
Version.

The prcgram has been designed to enable the user to perform two
basic types of hydrologic analyses: (1) the evaluation of the over-
topping potential of the dam, and (2) the capability to estimate the
downstream hydrologic-hydraulic consequences resulting from assumed
structural failures of the dam. A brief summary of the computation
procedures typically used in the dam overtoppiung analysis is shown
below.

- Development of an inflow hydrograph to the reservoir.

- Routing of the inflow hydrograph(s) through the reservoir
to determine if the event(s) analyzed would overtop the
dam.

- Routing of the outflow hydrograph(s) of the reservoir to
desired downstrear locations. The results provide the
peak discharge and maximum stage of each routed hydrograph
at the outlet of the reach.

The output data provided by this program permits the comparison of
downstream conditions just prior to a breach failure with that after a
breach failure and the determination as to whether or not there is a
significant increase in the hazard to loss of life as a result of such a
failure. .

The results of the studies conducted for this report are presented
in Section 5.

For detailed information regarding this program refer to the Users
Manual for the Flood Hydrograph Package (HEC-1) Dam Safety Version
prepared by the Hydrologic Engineering Center, U.S. Army Corps of
Engineers, Davis, California.
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NAME OF DAM:

HYDROLOGY AND

ARROWHEAD LAKE

RIVER BASIN:

HYDRAULIC ANALYSIS
DATA BASE

DELAWARE

PROBABLE MAXIMUM PRECIPITATION (PMP) = 22.1

(FOR FOOTNOTES SEE NEXT PAGE)

INCHES/ 24 HOURS'"

STATION | 2 3 4
LOCUST LOCUST BRADY BRADY
STATION DESCRIPTION LAKE LAKE DAM LAKE LAKE DAM
DRAINAGE AREA {SQUARE MILES) 42 ~ 7.53 -
CUMULATIVE DRAINAGE AREA ,
{SQUARE MILE) .42 .42 7.53 7.53
e & 6 HOURS 107 107
29 .~ {2 HOURS 120 126
Z,0 X 24 HOURS 128 128
8=z 48 HOURS 140 140
583w 72 HOURS
O uw o
<o00d4gq Zone 1 - =
{3}
= ZONE 2 2
3 )
S, Co /Ct .45/2.1 45/2.1
@]
b4 15)
EE L (MILES) .72 5.08
I -
2 L co (MILES)®! .38 2.73
© 3 0.3
88 Tpt Cileleg)>  (hours) 1.42 4.6
z
L2}
< CREST LENGTH (FT.) 3 (dia.) 41
+—
o FREEBOARD (FT.} 3 1
N DISCHARGE COEFFICIENT 0.6 3.1
<{

E EXPONENT - 1.5
5, ELEVATION 1712 1716
NORMAL POOL 18.4 229

e
< J , 1720 = 25.3
w o ELEV. / .
@x o
d

~ ELEV.

= H

- NorRMAL pooL'” 61.3 | 1213
Wy
[T} vi.\LJ {8}
; : ELEWV. 1720 = 0 1699 =.0
ok ELEV. o 1720 = 2553
-

« 8} 741
n< ELEV 1724 = 4

il

W A e

-
2
=
=

mnm

bt




HYDROLOGY AND HYDRAULIC ANALYSIS

DATA BASE z
NAME OF DAM: ARROWHEAD LAKE DAM _ RiygR BASIN: DELAWARE _ %
PROBABLE MAXIMUM PRECIPITATION (PMP) = 22.1 INCHES /24 HOURS g
{FOR FOOTHNOTES SEE NEXT PAGE) %
STATION 1 2 3 4 E
; . NORTH NORTH E
STATION DESCRIPTION ARROWHEAD | ARROWHEAD | ARROWHEAD | ARROWHEAD =

LAKE LAXE DAM LAKE LAKE DAM
: DRAINAGE AREA (SQUARE MILES) .89 - 5.9 E
! - =
a CUMULATIVE DRAINAGE AREA E |
| (SQUARE MILE) .89 .89 14.74 14.74 2
;TZ%
% e - & HOURS 107 107 2
i 25 12 HOURS 120 120 =
! Z,88 24 HOURS 128 128 E
@3 Z 48 HOURS 140 140 .
2odu 72 HOURS - - E
| 4504 Zone 1 =
- zone ! 2 2 =
2 3
s Co /Gy .45/2.1 .45/2.1 =
poa : =
x & (5 =
S w L {MILES) 1.82 5.49 %
T3 ) =
| Z L co IMILES) .68 2.19 =
: < 0.3 £
e §0- Tp = Cpll-Leg) ™ {hours) 2.24 4.43 ;z
‘ < CREST LENGTH (FT.) 60 11 %
iy FREEBOARD (FT.) 3.5 4.9 =
=
= DISCHARGE COEFFICIENT 3.88 3.88 =
2 EXPONENT 1.5 1.5 2
3 >
{ » ELEVATION 1668.2 1652 %
» NORMAL POOL 82.6 217.6 %
, E,Q ELEV. - 1680 - 96.4 1660 = 364. 6 -
= o =
' S ELEV 1680 = 649.2 :
. c NOoRMAL pooL'" 413 1077 ;gz
= w =
= 4 o m {81 =
¢ <t ELEV. 1653.2 = 0 1637.2 = 0 =
N T 8 =
= g o ELEV. g
= 0 .- ) =
= @ ELEV §
; 3
: E




TETRETARVATR

i

)
(1’Hydrometeoro]ogical Report 33 (Figure 1), U.S. Army, Corps of
Engineers, 1956.

(Z)Hydrometeorological Report 33 (Figure 2}, U.S. Army, Corps of
Engineers, 1956.

(3)Hydrological zone defined by Corps of Lngineers, Baltimore District,
for determining Snyder's Coefficients (Cp and C.).

(A)Snyder's Coefficients.

(S)L = Length of longest water course from outlet to basin divide.
Lca = Length of water course from outlet to point opposite the
centroid of drainage area.

(6)Planimetered area encompased by contour upstream of dam.

(7)PennDER files.

(B)Computed by conic method.
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DAY SAFETY VERSION JULY 1978
LAST HODIFICATION 26 FER 79
SIESRARRRENRLARRLRNNLARSLASLAINL

1 Al ARROMHEAD LAKE DA %#4#  TROUT CREEK
2 () TORYFANNA TNP.s HONROE COUNTYs PA.
3 A3 NDI % PA-00780 " PA DER # 45-207
4 B 300 0 15 0 0 0 0
5 B 5
3 J | 9 |
7 Jd 1 .85 7 W% 5 A 3
8 K 1 I
9 K1 INFLOV HYDROGRAPH ~ LOCUST LAKE SUBAREA
10 N | 1 142 14,74
11 P 2.4 107 120 128 40
12 T |
13 ¥ 1.42 45
14 X '105 '005 2
15 K { 2 1
14 Kt RESERVOIR ROUTING - THRU LOCUST LANE
17 Y i
18 11 1 51,3
19 Y4 1712 12,5 M3 M35 1744 1715 17155
2 5 0 14 40 7 93 99 1057
2 0 184 25.3
2 SE 1702 1712 1720
3 8 112
2 $0 1715
5 k t 3 |
2% Kt ROUTING THRU REACH 2 - 3
7 Y 1
2 11 1
29 % 09 o 1873 1720 1100 033
3 Y70 1700 10 1700 100 1480 140
3t Y7 170 1680 470 1760 840 {720
2 K 4 1
33 Kt INFLOW HYDROGRAFH - BRADY LAKE SUBAREA
34 H 1 1 7,53 14,74
ki P 2.4 107 120 128 140
3 T 1
1 4 4462 a5
38 X '105 ‘:05 2
I h 1 5 1
0 M RESERVOIR ROUTING - THRU BRADY LAKE
4 Y |
2 noot 1213
4 YA 1216 1717 7173 17177 A9 1718.3 1719
44 W0 1270 1% 3 43 452 12w
45 5 0 78 00 8 1213 2553 474
4 SE 1699 1704 1709 174 1716 1720 17N
47 %114
48 $01717:7
9 K | é |
50 | ROUTING THRU REACH S - &

1t st Y 1
52 it 1
53 % . 08 4 1701 1740 2500 L0043
54 Y70 1740 10 1740 700 1720 910
55 Y7 2820 1720 3900 1740 3910 1740
56 X 1 7 1
57 K1 ROUTING THRU REACH 6 - 7
it Y ¢

2

05
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=05
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i
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13
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154
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1652

4 1684 1720
10 1720 260
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ROUTING THRU REACH 7 - 8

i

o 1663 1700
10 1700 300
1820 1700 1830

89 14.74
107 120 128

2

1

2950
1700
1720

4650
1680
1700

140

1670 1671 16717 1672.5

562 1091 1524
96,4
1680

5.9 14.74
107 120 128

2

i

1653 18533 1654

16593 1660 1680.5

435 799 1230
7261 10486 11857
3846 649.2

1660 1680

2119

140

1655
1661
261
13377

10038
1670

D045
480

i

i

413
1573
2620

i

i

COMRINE HYDROGRAPHS AT ARROWHEAD LAKE

1

1977
1536
1662
3450
16887

RESERVOIR ROUTING - THRU ARROWHMEAD LAKE

1684

1663

INFLOW HYDROGRAPH - HORTH ARROWHEAD LAKE SUBAREA

05

RESERVOIR ROUTING - THRU NORTH ARROMHEAD LAKE

-1

1674
3980

INFLOW HYERGGRAFH - ARROWHEAD LAKE SUBAREA

05

1656.9

413

PREVIEW OF SEQUENCE OF STREAN NETUORK CALCULATIONS

RUNDFF HYTRGGRAFH AT
RGUTE HYDROGRAFH 10
ROUTE HYDRCCRAFH 1O
RUNOFF HYEROGRAFH &7
FOUTE HYLROGRAFH T0
ROUTE HYIROGRAFH TO
ROUTE HYRROGRAPH 10
ROUTE HYTROGRAFH 10

e p (IINORes e ge

W AR O LN e fed B e

1680

490

16575

3602

1684

1663

1658

6411
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59 ] i 1077 -1 -
160 T4 1652 16525 1633 16335 1654 1655 1656 1456.9 1857.5 1438 5
3 1 101 YALESB.S 1659 1659.5  16M0 1560.5 1661 1482 =
"102 Y500 14 435 7% 1230 2261 380 4713 5402 4A1L E
103 Y3 7276 8198 9261 10485 11857 13377 16889 =
'Y 104 s 0 276 3446 6492 -
g 105 SE637.2 162 1660 1680 g
) 106 #1652 ' =
107 $D1656.9 -
i ? 108 K % E
1 PREVIEW OF SEQUENCE OF STREAN NETWORK CALCULATIONS g
? RUNDFF HYDROGRAFH 4T 1 E
ROUE HYDROGRAPH 10 2 =
' ROUIE HYIROGRAPH 10 3 E
? RUNOFF HYDROGRAFH AT A E
! KOUTE HYTROGRAPH 10 s E
| s ROVTE HYLROSRAPH 10 6 g
, ROUTE HYDROGRAPH 10 7 :
; ROUTE HYDROERAFH TO 8 =
RUKOFF HYDROGRATH AT § =
? ROUTE HYLROGRAFH 10 10 g
' RUKDFF HYDROGRAPH AT u E
i 2 COHBINE 4 HVLROGRAPHS AT 12 =
? ROUTE HYLROGRAPH 10 13 E
END OF NETWORK =
|
{ IR ORI =
; 2 FLOOD HYDROGRAFH PACKAGE (HEC-1) E
-} DAM SAFETY VERSION  JULY 1573 -
) LAST HORIFICATION 26 FER 79 =
: d SEILARELLIRARSETRRIARERASTALIANS g
| RUN TaiEs 60/05/22. =
| 9 TIHES 07,54.21. -
- ASROWHEAD LAVE D&M #93¢  TROUT CREEK g
= TOBYHANKA TWF.s HGHROE COUNTY» FA, =
% NDI # PA-00780 PA TER § 45-207 §
2 JOR SPECIFICATION =
= - RE MR NMMIN IMY IR IMN METRC IRLT IPRT  NSTAN E
. 300 0 15 0 0 0 0 0 -4 0
: JFER  WT LROPT  TRACE
5 o 0 0
)

HATI-FLAR ARALYSES TO Bt PERFORNED
NFLOK= 1 KRIIO= 9 LRTIO= 1§

© ¢cc© © ®© © @ ©

T - - RH(}S=' 1.60 cﬁ . 070 +00 |$ = iﬂ 030 - '.2’5 = .i\')
J :
N ‘
1 $388808888 s e R SEssesse
SUB-AREA RUNOFF COMPUTATION
i 0¥ HYERDGRARH - LOCUST LANE SURASEA g

i

1 ‘m‘
I |
[

i
1




R A

L T,

.
PO ————

o % W IR 1

nHLin piiiiiiiii Rt il ittt st
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SUB-AREA FUNGFF COMPUIATION
INFLON HYDROGRATH - LOCUST LAKE SUBAREA
ISTA)  ICOWP JECOM XIATE LT PRT  INGAE ISTASE  TAUTO
1 ¢ 0 0 0 ¢ i 9 ¢
HITREGRAFH TATA
TN IUH6  TAREA  SBAP  TRSEA  TRSPC  FATIO  IShY 358  LOSA
1 1 A2 0.00 14,74 000 0.000 Y 0 0
FRECIP pATA
SFFE [3;5] b RiZ 24 R48 Ei2 £96
0.00 22,10 107.%0 120.00 128.00 14000 0.9 0.0
TRSFL COAPUTED BY THE PROGRAN IS 813
LG5S BATA
LROPT SIRRR DPLTER RTIOL ERAIN SIS RIIK SIRIL ONSTL  aSHX  RIIW
0 00 000 100 0.0 000 1.0 10D £ 000 0.00
URIT HTIRGSRAFH BATA
= 142 =45 Wi O
KECESSION BATA
Sm!k ‘—!-59 &: "Iéﬁ R}-itg:: 2!&3
URLT HYISOGRAPH 52 END-DF-TERIOD CRBIRATES, L85 143 HORSy OF= .45 VK= 1.09
3 28, i 43, 71, (=) 5. 73, &5, .
33, 47. 42, 38, u, i . 25 2, 3.
!80 iél i%l 130 i!s ii‘. :;- %. .,?. .?c
& 3. 3 4 4 3. i 3 i 2
Z 2. 2. 1. 1. 1. i, 1. i, 1.
1. 1.
§ ERG-IF-FERIOR FLOS
WA IR OFERIGE RAIN DXIS 1055 R R.bh . TERIS RAIN EWCS LSS (BN O
Sm 5.46 27V .82 8.
{ 837, {37 &L H .5}
nistig muum sHHn Hin periiisiind
HEERFE RIS
RESERVOIR ROUTIES - THRU LODIST LAE -
IS1A)  ICOW  QTECOM  ITAfE PLT FRl IAE ISTSR  1aUI0 )
2 1 9 g ¢ 0 i g .9
REAIEG BATA
RO TGS A5 IR ISRE e IR L5ig
66 2.0 0.0 i ¢ ] ¢ 2
BIFS BIR s asx X T SIRA  ISFRAT
1 ¢. g 00 o000 SO 4. ~1
STAGE 1712.82 N3 1713.63 l?i?nfi; FIL00 1715.%2 1715.58 1716.88 7=

TR b

i
l
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HYDROGRAPH ROUTING 5
’ RESERVOIR ROUTING - THRU LOCUST LAKE
ISTAD ICONP IECON ITAPE LT  JPRT INMME ISTAGE  IAUTO
2 10 0o o o g 0 o
ROUTING DATA
OLOSS CLOSS VG IRES ISANE  IOPT  IpMp LSTR
00 0000 000 4 & o g 0
NSTPS  WSTOL  LAG ANSNK X TS5 STORA ISPRAT
{ 0. 0 0,000 0,000 0,000 64, -t
SGE 171200 171250 171300 | 13S0 1714000 915,00 17050 191600 1716.50
*LON 000 1400 4000 7300 93,00 99,00 105U0 205,00  S088.00
SURFACE AREA= 0 18 25,
CAPACITY= 0, TR
ELEVATION= 1202, 1712, 1790,
CREL SPWID  COOM  EXPW ELEWL  COOL CAKEA  EXPL
7120 00 00 00 0.0 0.0 0.0 00
DAH DATA
TOPEL  COOD  EXFD DAHMID
750 0.0 00 0,
PEAK QUTFLOW IS 976, AT TLC 41,25 HOURS
PEAN OUTFLOW IS 830, AT TINE 41,25 HOURS
PEAK OUTFLOW 1S 683, AT TIKE 41,25 HOURS
PEAK OUTFLOW IS 504, AT TIME 41,25 HOURS
PEAK OUTFLON 1S 408, AT TINE 41,25 HOURS
PEAK GUTFLOW 1S 378, AT TINE 41,50 HOURS ~
PEAN OUTFLOW 1S 246, AT TIHE 42,50 HOURS
PEAK OUTFLOW IS 95, AT TIKE 44,00 HOURS
PEAK QUTFLOW 1S 54, AT TIHE 4375 HOURS
188834833841 12833888141 13838385331 13348188381 13383848441
E s e g e —aaibeiei o == -

s ok
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HYDRUGRAPH ROUTING
ROUTING THRU REACH 2 - 3

ISTAR  ICOMP IECON ITAPE  JPLT  JPRT  INAME ISTAGE IAUTO
3 1 0 0 0 0 i 0 0
ROUTING DATA

gLoss  CLOSS AVG  IRES ISAME  IOPT  IPHP LSTR

0.0 0,000 0,00 1 0 0 0 0

NSTPS  NSTOL LAG  AMSKK X 15k STORA  ISPRAT
i 0 0 04000 0.000 0.000 0. 0

HORMAL DEPTH CHANNEL ROUTING

ity oN2)
- -, 1000 40900

aN(3)  ELNUT  ELMAX RLNTH SEL
1000 1673,0 172040 1100+ 03300

CROSS SECTION CODRDINATES-  A+ELEV,STASELEV--ETC
0,00 1700.00

170,00 1680,00 470,00 1700,00 860,00 172000

STORAGE 0.00

115.00

OUTFLON 0.00
70444,30 ¢

STAGE 1673.00

169774

FLOW 0,00
70444,30 9
HAXIHUN STAGE IS 1678.0
HAXIHUM STAGE IS 1477.4
HAXINURK STAGE IS 1677.1
HAXIHUM STAGE IS 16768
KAXIMUN STAGE IS 1676.5
HAXIMUN STAGE IS  1674.1
KAXINUM STAGE IS  1675.6
IHUK STASE 1S 1674.1
HAXIHUM STAGE IS  1673.6

10,00 700,00 100,00 14B0,00 1.2.00 1673.00 150,00 1673.00
129 3,90 7.86 14,25 23,66 36,07 51451 67,95
143,42 174,54 208,48 243.83 285,99 32916 375:33 424,55

209,72 938,92 246574 451436 10079.83  16751.44  25B14.27  37587.32
135960 117183.20 147383.68 182166.44 221742,77 266325.30 316125.83  371394,31

167547 1677.95 1480, 42 1482,89 1663,37 1687.84 1690.32 1692,79
1700.21 1702.48 1705.16 1707.63 1710.11 1712,58 171505 1717.53

209,72 938,92 246674 3401056 10079.83  16731.44  23814,27  37567.32
1359,60  117183,20 147383.68  182166.44 221742,77 246325,30 316125,83  371354,31

71,4
476.7

5236945
432218,

1695:2
1720.¢

323690
432218.2°




n."!lN!lk.v HIRBRIIREEEA

eI 4'M‘““'M|!l"l|",

11t EE0 4 iiittigat) N Bhkkiiiite

SUB-AREA RUMOFF COHPUTATION

INFLOW HYDROGRAPH - BRADY LANE SUBAREA

ISTAR  ICOMP IECON ITAFE  JPLT  JPRT  INAHE ISTAGE

A 0 0 0 0 0

HYNROGRAPH [ATA
IHYDG  IUHG TAREA  SNAP  TRSDA TRSPC RATID  ISNOW
1 i 753 0,00 1474 0,00 0,000 0

FRECIP DATA
SPFE FHS Ré Ri2 R R48 R72

0,00 22,40 107,00 120,00 126,00 140.00  0.00
TRSPC COMPUTED BY THE PROGRAN IS 813

LOSS DATA

LROPT  STRAR  DLTAR  RTIOL ERAIN STRKS RVIOR  STRIL  CHSIL
0 0.0 000 1,00 0,00 0,00 1,00 1,00 03

UNIT HYBROGRAFH DATA
P= 462 CP= 443 NIA= O

RECESSION DATA
§TRT0=  -1,50  ORCSN=  -.05  RTIOR= 2,00

UNIT HYDPROGRAPH100 END-OF-FERIOD ORDINATESs LAG=  4.46 HOURS, CP=

e 0y 43, 704 100, 134, 169,
327, 363 395, 422, 443, 464, 477,
461, 446, 431, A7, 403, 389, 378,
328, 317, 307: 2974 287, 277, 269,
234, 2254 218, 210 204, 197, 191,

166+ 161, 155, 150y 143. 140, 136,

18, 114, 111, 107, 103, 100, 97,

84, 81, % HY 74! i &5,

60+ 58, 36, 54 52 9l 47,

43, 41, 40, 39, 3. 364 35
0 END-QF-FERIOD FLOW

HO.DA HR.HN PERIOD RAIN EXCS LOSS  COMP @ H0.DA HRJiH PERIOD RAIN

SUH

jitatetiits e Lis Ry ELEL LtiiE3384 ¢
HYDROGRAPH ROUTING

RESERVOIR ROUTING - THRU RRADY LAKE

== ISTAR  ICOMF IECON IVAPE  JPLT  JPRT  INAME ISTAGE
0

H] { 0 0 0 0

ROUTING DATA
0L0sS  CLOSS AUG  IRES ISAME  IOPT  IPHP
0.0 0,000 0,00 1 0 0 0

s g

i

R4

0,00

ALSHX
0.00

+45 VOL=

207,
435,
364,
259,
184,
131,
bAD
b6,
47,
.

338898304

1AUTD

ISAKE  LOCAL
0

0

RTIHP
0,00

246,
486,
KN
2504
1784
127,
90.
64,
46,
33

E£XCS

25.16 22,74

1

193183802

"LSTR
0

PP S RO G e

.9

IAUT

287,
477,
340,
242,
172
123,
87.
24
44,
3,

1958

2,42
( 639,)( 578430 61.)(12038,79)

. I
i, Gy

iy

e

A Gt e




= )
L
L ‘ FLON
i
% i CAPACITY=
§ i
E ELEVATION=

R LA

PEAK QUTFLOW IS

PEAK OUTFLON 1S
PEAK OUTFLOW 1S
- " PEAK DUTFLOW IS
PEAK OUTFLON IS

PEAK QUTFLOV IS

) - PEAK OUTFLOW IS

E PEAK OUTFLOW 1S

{ X OUTFLOW IS

|
{.
-

38232830 1)

aLoss
0.0

STAGE 1716,00 1717.00

0,00 127,00

atRER T
HYDROGRAFK SOUTING
RESERVOIR ROUTING - THRU BRADY LAKE
ISTAR  ICONP IECON ITAPE  JPLT
5 1 0 0 0
ROUTING DATA
CLOSS  AVG  IRES ISANE  1OFT
0,000 0,00 i 0 0

NSTPS  NSTDL LAG  ANSKK X
i 0 0 0,000 0.000

1717,30 177,79 1717.90

196.00 337,00 431,00

0, 78, 300, 830, 1213, 2

1699, 1704, 1709, 1714, 1716, i

CREL  SPWID  COON  EXFW  ELEVL

1716,

6078+ AT TIME

5333, AT TIHE

4556 AT TIME

3860, AT TIME

3157+ AT TIKE

2427, AT TIME

1636+ AT TIHE

860+ AT TIHE

291 AT TIHE

i SEasLRINiL

0 0.0 0.9 0.0 ()

DAH DATA

2 1R EEs

1ilR10041

JPRT  INANE 1ISTAGE  IAUTO

0

IPHP
0

1 0 0

LSIR
0

TSk STURA  ISPRAT
0.000 1213, -1

1718,30

632,00

553, 4741,

7204 1724,

£OOL  CAREA
0.0 0.0

TOFEL  €OQD  EXFD DAHWID
17177 0.0 0.0 0,

47,75 HOURS

47,50 HOURS

47,25 HOURS

47,25 HOURS

47,25 HOURS

47,75 HOURS

48,50 HOURS

30425 HOURS

5325 HOURS

[Rii8cts4d (383332041

shanttise

1719.00 1720,00 1721.00

1267.00 2736400 4842.00

EXPL
0.0

ittty

1724.0¢

8224,

i

SRR

sy

N e

i
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ROUT
15TAQ
6
pLOSS  LLOSS
0.0 0.000
NSTPS
1
NORMAL DEPTH CHANMEL ROUTING
aN(l)y  ONE2)  ONG3)  ELNOT
1000 0800 ,1000 1701.0

CROSS SECTION CODRDINATES--STAs
0400 1749.00

STORAGE 9,00

10.00 1740.00 700.00 1720,00
2820,00 1720.00 3900.00 1740,00 3910.00 1740.00

1aute

HYDROGRARH ROUTING
ING THRU REACH 5 ~ 6
ICOMP  JECON ITAFE  JPLT  JPRT  IMAHE JISVAGE
1 0 0 0 0 i 0 0

ROUTING DATA
AVG  IRES ISAHE  IOPT  IPHP LSTR
0.00 \ 0 0 0 0
NSTDL LAG  ANSSK X TSk GTORA  ISPRAT
0 0 0,000 0,000 0,000 04 0

ELMAX  RLNTH SEL

1740.0 2500, 00430

ELEVsSTASELEV--ETC
910:00 1701.00 970,00 1701.00

20,18 66,57 139,18 238,01 363,06 314,32

1380.22 1656457 1954.33 2273.49 2614.05 976,01 335%.37

QUTFLON 0.00 496,59 2465.20 6606,67  13522.99  23736.,02  37806.14

147267:25  195226,55 24948425 310225.70 377624.11 451B49.16  533065.50

STAGE 1701.09 1703,05 1705, 11 170716 170521 1741,26 1743.32

172153 1723.58 1725463 1727.68 1729,74 1731,79 1733.84

FLON 0.00 496,59 2463.20 650667 1332299 23756:02 3780614

147267,25  195226:55 24948425  310225.70 37762411  451849.16

HAXIHUM STAGE IS  1706.9
HAXINUM STAGE IS  1704.5
KAXIKUM STAGE IS 1706,
KAXIRUM STAGE IS 1705.8
KAXIKUM STAGE IS 1705.4
HAXIHUM STAGE IS  1705.1
HAXIHUN STAGE IS 1704.2
?ﬁ”'”UN STAGE IS 1703.5
HAXINUY STAGE 1S 1702.2

SIRIRIAL o predrtaite - o cfdeebeesqen D C

691,80
3764.13

56142.71
62145344

1245.37
1735.89

G6142.71

933069.50  421453.44

895,50
4190.30

79210,57
717169.11

174742
173795

79210,57
716911

£

1125.4i
4437.8¢

107434,50
820384.33

1719.47
1740.00

10743450 |
820384,32 |

-
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0LOSS
0.0

HOSHAL DEPTH CHANNEL ROUTING

1) GR(2)

+1000

+1000

Q)

+1000 16840

HYDROGRATH ROUTING

ROUTING THRU REACH 6 - 7

ICOMP  IECON ITAFE  JRLT
1 0 0 0
ROUTIHG DATA

AV6  IRES ISAME  IOFT
0,00 i 0 0
NSTDL LAG  ANSKK X
0 0 0.000 0,000
ELHAX  RLHTH SEL
1720.0 2930, 00580

CROSS SECTION COORDINATES--STAsELEVsSTA,ELEV--ETC

0.00 1729.G0

2273,00 1700.00 3690.00 1720,00 3700.00 1720,00

STORAGE
QUTFLOV
STAGE
FLOW

HAXIHUN STAGE 1S
HAXIHUN STAGE IS
HAXIMUK STAGE IS
HAXIHUM STAGE 1S
HAXIHUN STAGE 1S
HAXIHUN STAGE 1S
HAXIHUH STAGE 18
LW STABE IS

HAXTHUM STAGE IS

0.00
1523.80

0.00
124677.69

1684.00
1702.95

0.00
124677.69

16,32
1823.96

274.07
163838.56

1690.1
16899
168945
1689.1
1686.7
1688.3
1687.8
1686,7

1485,9

1ARRREERR2]

1685.89
1704.84

274,07
163839.56

63,50 140,95 248.87
2144,34 2485,01 2845.99
1651,35 4781.84  10204.92

208247,39  258065.33  313430.16
1687,79 160768 1671.58
1706.74 1709.43 1710.53
1631,35 4781,84  10204.92

208247,39  20B045.33  313450.14

tereregese I

T e o e e e -

10,00 1720,00 240.00 £700.00 1670,00 1684.00 1580.00 1684.00

I

M

U s 00 R A

JFRT - INAME ISTAGE  IAUTO
0 1 0 0
IPHP LSTR
0 0
TSK  STORA  ISPRAT
0,000 0. 0
387,29 596410 739,42 985.20 1243.87
3227402 3428.38 4047.98 4451.93 475391
18401,30  29812.44  44031.87  43909.33  90591.4¢
374558,57  441546,73  514570.31 5370443  H78L35.4%
1693.47 1695.37 1697.24 169714 1701.03
1712,42 1714.32 1716,21 1718,11 172000
18401,30  29812,64  44651.87  43909.53  90591.44
374558.57  A41546,73  514570.31  D93784.43  46784856.45
MR ILAINEL) (13120883 1) .
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HYDROGRAFH ROUTING
ROUTING THRU REACH 7 - 8
ISTA  ICOMP IECON ITAPE  JPLT  JPRT  INAME ISTAGE  IAUTO
8 1 0 0 0 0 { 0 0
ROUTING DATA
L0ss  CLOSS AVG  IRES ISAHE  IOFT  IPHP LSTR
0.6 0,000 0,00 i 0 0 ) 0
© NSTPS  NSTDL LAG  AHSKK X 15K STORA ISPRAT
i 0 0 0.000 0.000 0.000 0. 0
NORMAL DEPTH CHANNEL ROUTING
ON(1)  ON(2)  @N{3)  ELHVT  ELHAX  RLNTH SEL
1000 0900 1000 1663.0 1700.0 4650, .00450

CROSS SECTION COORDINATES--STA.ELEV,STA,ELEY--ETC

0,00 1760,00 10,00 1700,00 300.00 1680.00 480,00 146463.00

630,00 1480,00 1820,00 1700.00 1830.00 1700.00

STORAGE 0.00

419,82
QUTFLON .02
20827.96
STAGE 1663.00
168247
FLOW 9,60
20827.96

3.89
341,45

68,30
28074.26

1664,95
1684.42

68,30
20074.26

HAXINUN STAGE IS
HAXINUM STAGE IS
HAXINUK STAGE IS
HAXIHUM STAGE IS
HAXINUN STAGE IS
HAXINUN STAGE IS
HAXINUX STAGE IS
{ MUK STAGE IS

- KAXINUH STAGE IS

1675.4
1674.8
167440
1673.3
167246
16716
1670.3
1668.7

166845

19.40
693.04

318.28
37025.89

1466.89
1686.37

338.28
37025.89

40,53
874,58

905,44
47946.24

1£48,84
14688,32

705,64
47946, 24

67.28
1086.08

1852.66
£1073.84

167079
1690.25

1852.66
61073.84

105:65
1327,54

3253.38
76630452

1672.74
1692.21

3253.38
76630.52

490,00 1663.00

14964
1598.%6

9176.2
94825,68

1674.68
1694.16

ul76.21

948235.48°

201,24
1900,33

7685.28
115859, 00

1676463
1696.11

7683.28
115859,00

20047
2231686

10841.42
139922.13

1678.58
1698.05

10841.,42
13992213

iy

328,14
255294

14978.5i
16659341

1680432
17000

1497851
166593.4¢

5
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SUB-AREA RUNOFF COMPUTATION
INFLON HYDROGRAPH -~ NORTH ARROMHEAD LAKE SUBAREA

ISTAD ICOMP IECON ITAPE  JPLT  JFRT  INAKE ISTAGE  IAUTO
9 0 0 0 0 0 i 0 0

HYDROGRAFH DATA

IHYD6G  IUHG TAREA  SMAP  TRSDA  TRSFC RATIO ISNOW ISANE LOCAL

i

SPFE 2
0.00 22,10 107,00 120,00 128.00 140,00 0.00  0.00

TRSPC COMPUTED BY THE PROGRAM IS

i 89 0,00 1474 0.00 0,000 0 0 0

FRECIP PATA
FHS ké RI2 24 R4B k7 R94
813

LOSS DPATA

LROPT  GTRRR  DLTNR  RTIOL ERAIN 5TRAS  RTION STRIL  CNSTL  ALSHX  RTIMP

0 0.00

0.00 1,00 0.00 000 1,00 1,00 05 0,00 0.00

UNLT HYDROGRAPH DATA
Te= 2,24 CP= 43 HNTA= O

RECESSION DATA
SIRTG= -1,50  ORCSH=  -.05  RTIOR= 2.00

UNKIT HYGROGRAPH 81 END-OF-FERIOD ORDINATESs LAG= 2,25 POURS, CP= .45 VL= 1.00

4, 14,
109, 101,
34, 5
7, 25
1% 12
7 LB
1. 3.
2 2
i,

0

30, 47, 67, Bb, i01, 112, 117,
94, 84, 82, 764 1. 664 624
47, 43, 41, 18, 3 33 3.
23, 28 0. 15, 12, 16+ 15.
12, i1, 10, 9, % 8. 8.
60 5' 5. 5. 4‘ 4' 4.
3 3 2 2 2 2 2
L 1. 1. 1o I i, 1.

EHD-OF-FERIOD FLOW

115,
38,
9.
14,

s
3'
2
1,

H0.DA HR.HN PERIOD RAIN EXCS LOSS  COWP O KO.DA HR.HK PERIOD RAIN EXCS  LOSS

3122181134

055
0.0

SUN 25.16 22,74 2,42
( 635,00 578.)0 61401 1478,48)

pieiiiiitisd 21111234 1114228844 13tttiti]
HYDROGRAPH ROUTING
RESERVOIR ROUTING - THRU NORTH ARROWHEAD LAKE

ISTAR  JCOEF  IRCON ITAFE  JPLT  JPRT  INAME ISTAGE  IAUTO
10 i 0 ¢ 0 ¢ 1 0 0
ROUTING DATA
CLOSS AUG  IRES ISAME  IOFT  IPWP LSTR
0,000  0.00 1 0 0 y 0

NSTPS  NSTDL LAG  AMSKA X 15k STORA ISPRAT
H A § AA AN 4 At 43, !7

cone 0

2219,

LAy
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HYDROGRARH ROUTING I3 f
] ° RESERVDIR ROUTING - THRU NORTH ARROMHEAD LAME !
| . i
5 ISTAD  ICOKP IECON ITAPE  JPLT  JPRT  INAME ISTAGE  IAUTO |
10 1 0 0 0 0 t 0 0
ROUTING DATA %
9 (LOSS CLOSS  AVG  IRES ISANE  IOPT  IFNF LSTR g
= 0.0 0,000 0,00 1 0 0 0 0 |
§
t 9 NSTPS  HSTIL  LAG  AHSAK X 15k STORA ISFRAT !
1 0 0 0,000 0.000 0.000 413, -1 f
i - K
| Y STAGE 166820  1669.00  1670.00  1471,00 167170  1672.50  1673.00  1474.00
1 t FLOW 0,00 167,00 562,00 1091,00 152400  2119.90  2620.00 398000
CAPACITY= 0. A3, 1448, ; |
g ' ‘ %
ELEVATION= 1653, 1468, 1480, %
: L CREL SPWID  COON  EXFM ELEVL  COOL CAREA  EXFL : %
= 16682 00 00 00 0.0 0.0 0.0 0.0 | 2
g o AN DATA .
TOFEL  COOD  EXFD DAMWID £
16717 0.0 0.0 0. 2
9 g
i PEAK OUTFLOW IS 1310, AT TINE 43,75 HOURS : |
| ) |
PERK OUTFLOV IS 1088, AT TINE 43.75 HOURS 3
1 =
° | S
PEAK CUTFLCH 15 884, AT TIHE A4.00 HOURS P2
Q ' 3
PEAK OUTFLON 1S 745. AT TIKE 44,00 HOURS
° g
PEAK CUTFLGY IS 599, AT TINE 44,00 HOURS %
o £
PEAN QUTFLOY 1S 467, AT TIKE 44,25 HOURS
' -
1 PEAK CUTFLOW IS 339, AT TIHE 44,25 HOURS
= Q
. PEAK QUTFLON 1S 206, AT TINE 44,75 HOURS
g PEAR UTFLOV 1S 95, AT TINE 45.00 HOURS =
- ° g
= Q _m IR 1331017 . SN L EE TS 11 S sttt 13313332234 %
) =
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1iitsttt] 111088344 1)33384 %4 shitithint ttistesnnt
SUB-AREA RUNOFF CONPUTATION
INFLOW HYDROGRAPH - ARROWHEAD LARE SUBAREA
ISTAD  ICOMP IECON ITAFE  JPLT  JFRT  INMAKE ISTAGE  IAUTO
it 0 y 0 0 0 10 0
HYDROGRAPH DATA
IHYDG  IUMG TAREA  SHAP  IRSDA  TRGFC  RATIO  ISHOY  ISAME  LOCAL
i i 5.9 0,00 14,74 0.00 0,000 0 0 0
FRECIF DATA
SPFE FHS ié Ri2 R24 R4 R72 R96
0.00 22,10 107.00 120.00 128.00 140.00 0.00  0.00
TRSPC COMPUTED BY THE FROGRAM IS .813
LOSS PATA
LROPT STRAR  DLTAR  RTIOL ERAIN SIRKS RTIOK SIRTL  CNSTL  ALSHX  RTINF
0 000 0,00 .00 0.00 €00 1.00 1,00 05 0,00 0,00
UNIT HYDROGRAFH DATA
= 4,43 (P2 .43 NIk= O
RECESSION DATA
SiRIA=  -1.99  GRCSN= -.050  RTIOR= 2.00
UNIT HYDSOGRAFHEO0 END-OF-FERIOD ORDINATES, LAG= 4,44 HOUSSs CP= .45 VL= .96
S i8. 17, 8% 87, 114, 147, 17%. 214, 248,
) 9., 335 356, 373, 385, 354, 9. 390, 378,
155, 35 KEEN 28, 37, 395, %3, 283, 275, 265
259, 247, 213, 230, 222, 245 25 203, 153, 136,
189, 174 162, 142, 156, 1531, 145, 141. 135, 131,
1284 122, 18, 114, 110, 106, 102, 37, 9o 92,
87, 8t, 8, a0, 77. 4. 7. &9, 87, 83,
62, &2, N 3¢, S 32 . 4. 47. 45,
‘140 430 ‘11 3?0 380 3?0 3:10 3%0 330 320
3. 30. 2% 28, 27, 264 23, 4 23, 24
2 ENR-OF-FERIOR FLOK
H0.DA HR.EM FERIOD RAIN EXCS LOSS COMP @ HO.DA HR.MN PERIOD RAIN EXCS LOSS  COWF @
S 25.16 22,74 2.42 334392
( 639,00 57800 6140 9485.52)
(22222002 1) p2ititatits sHisrnite i Hnsn
COxRLIL #YDROGRATUS
COMBINE HYRRUGRAPHS AT ARRDWHEAD LAKE
ISTA  ICOKP IECON TTAFE  PLT  JFRT  INANE ISTAGE  IAUTD

12 4 0 0 0 0 i 0 0

A S R

il

i

e e

Sl
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ISTAD  1COHF
13 i
gL0ss  CLoss 45
0.0 0.000 0,00
NSTPS  HSTIL
i 0
STAGE 165200 1652,50 1633.00
165850 165,00 1857.50
FLOW 0.00 154,00 435,00
7276.00 8198.00 9261.00
SURFACE AREA= 0. 218, 365,
CAFACITY= 0. 1073, 3377,
ELEVATION= 1637, 1632, 1660,
CREL  SPEID
1652.0 0.0

PEAK GUIFLOY IS

PEAK GUTFLOM 1S

PEAK GUIFLOY 1S

PEAK CUTFLOY IS

PEAK GUTFLOW IS

FEAK CUTFLOY IS

FEAK OUTELOV IS

PERN GUIFLOY IS

FEAL UTFLOM IS

11714, AT TIME

10074, AT TIME

8147, a1 1IN

6343, AT TIKE

3339, AT TIE

4236, AT TINE

2905, AT TINE

1674, AT TINE

668, AT TINE

tlagagangy

RESERVOIR ROUTIMG - THRU ARRONHEAD {AKE

17,25 HOURS

47,75 HORS

48.25 HOURS

48,50 HOURS

49,00 HOURS

49,50 HOURS

30,00 HOURS

$0.50 HOURS

49,75 HOURS

HYDRUSRAFH ROUTING

ROUTINHG DATA

0.000 0.000

-

(I RSEE PR

INAHE ISTAGE  1aAUTO

0 0

LSTK

0

STORA  ISFRAT
-1

1636+90

4713.00

ety

otk

ettt i Bl

Lt
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PEAK FLOW AND STORAGE (END OF FERIOD) SUMNASY FOR MULTIFLE PLAN-RATIO ECOMGHIC COMFUTATIONS =

FLONS TN CURIC FEET PER SECOND (CURIC METERS FER SECOND) :

AREA IN SOUARE MILES (SOUARE KILONETERS) =

= RATIOS APPLIED TO FLOWS =
= QPERATION  STATION AREA  PLAH RATIO { RATIO 2 RATIO 3 RATIO 4 RATIC S RATIO 6 RATIO 7 RATIO 8 RATIO §

e 1,00 .85 70 40 o5 40 30 .20 e

E

L HDROGRAPH AT 1 42 1 982, 834, 487, 5874 91, 39, 294, 195, 23. | =

= ! (1,09 (27,8000 23610 19.460( 16,4800 139000 11,120 834 S5 2m | =
% ROGTED TO 2 42 1 976. 830, 683, 586, 458, 378, 216, 95. 54,

= (109 (22,6300 23ADC 19,340 16,58  13.8130 10521 6,984 2.8 1.5

% : KOUTED TO 3 42 1 977, 823, {78, 5924 519, 399, 255, 5. 1. | o

% (1,09 (27610 34500 192000 16,760 18,430 11,3000 73500 2.8 1.5 °

HYDROGRAPH AT 4 7,53 t  e5ts. 7233, 5958, 5107, A25A.  3A04. 255 17C. g5y, | =
(19,50 {240,000 204.86M( 168.710( 144,600 120,503  96,403( 72.300( 48.200( 24,1

ROUTED 10 5 23 i 6078, 5333, 4554, 3860, 3157, 2427, 1636, 284, a1,
{ 19.50) { 172,100 1510230 129.8000 109,310 87,400 6B.73  46.3D{ 24,93 o2
ROUTED 10 ] 7.53 i 6075. 5310, 4552 3856, 3155, 2423, 1443, 87%. oe,
( 19,50 { 172,020 150,94)C 128.30M 109.200( B5.33}(0 68.61)C 45.28)C 24,96)( 8.2
ROUTED TO 7 74593 i 5071, 3327, 4o, 3345, 3112, 2413, 1636, 827, 256,
{ 19.59) { 171.9000 150.88)0 1264730 109.000( 87,1800 48,4730 46.00)( 24.83)¢( 8.21° E
KouTeED 10 8 7.53 g 6047. 5123, 4337, B 1142, 2412, 1621, 874, 283, %
¢ 19.5¢) {170,790 190200 128.47%C 108.BD)( 8299 6B.310(  a5.873(  24.76M( g1 %
HYDROGRAFH AT ¢ 89 i 1633, 1384, 1141, ¢78, 815, 632, 129, 325, £ %
{ 2,31 { 461600 39.280(  32.3M 27,7000 23.03M0 18,4700 13.83X .23 L 3
ROUTED 10 10 87 i 1310, 1083, £34, 745, 57%, 457, 135, 204 EES %
{ 2,31} { 37,090 3.BIMC 250200 21.0BM0 14.98)C  13.22N .61 S84 2.7 %
HYDROGRAPH AT 1t 3.8 H 4871, 5341, 4819, 4123, 3435, 2743, 2081, 1374, &87. ;g
{ 15.28} {194,580 163390 132000 116,79 9729 77,8330 58.3M0 3B 19.4- =
=
4 COMRINED 12 14,74 i 13133, {1334, 130, 7709, £2635. 47535, 3183, 1826, 893.1 5
{ 15.18) { 371,880 H8.ID( 257,00 218,29 177.4000 134.6000 90.133C SL.703¢ 25,27

¢35, 1674, #5F.
B[/ .40 1850

ROUTED 10 13 14.74 T 11914, 10974, gi47, 4845, 5539, 4234, a7
{ 38.18 { 332,380 285.2700 230,700 193.89)0 156.8310 119.95M 82,

1 SHHHARY OF DAM SAFETY AMALYSIS

PLAR 1 covenvnninnanes INITIAL VALUE SPILLVUAY CREST 10F 0 DAN
ELEVATION 1711.59 1712.00 1715.00
STORASE &1, 1. 120.
OUTFLW 0. 8. .

‘:“;mummﬂmmmwmwummuumi|||i:|u|mm|nn|immWnumnmmﬂnummnuuuﬂnnummmﬂ i
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SURHARY OF DAN SOFETY ANALISIS

IHITIAL YALUE SPILLUAY CREST TOF OF DA

ELEVATION 1711.99 171290 1715.00
STORAGE 81, b1, 120.
3 Wﬁ.w [1 8 0. 77,
3 RATIO  HAXIHUM HAXINUN  MAXTHUN  MAXIKUK  DURATION  TIME OF  TIME OF
‘ OF  RESERVOIR BEPTH  SIGRAGE  OUTFLOW  OVER TOP  HAX GUTFLOM  FAILURE
PNF W.S.ELEV  OVER DMK AC-FT CF5 HOURS HOURS HOURS
? 1,00 1715.46 46 130, $76, .25 41,25 0,00
.85 1715.38 38 128, 83, 8.50 .35 0.00
2 .70 1715.30 30" 127, 633, 7,50 41,25 0.69
o0 1715.25 25 124, 584, 6,50 41,25 0,00
.50 1715.20 W20 124, 43, 5,75 41,35 0,05
2 .40 1715.15 A5 123, 378, 475 41,50 0,60
30 1715.08 08 122, 246, 3.00 42,50 0.50
20 1714,29 0.60 104, 95, 0,00 44,00 0.0%
3 .10 1713.21 0,00 TR 54, 0.00 43.75 0.00
e | ‘ Hal 1 STATION 3
PAXINUN  HAXIMGH  TIKE
o RATIO  FLOW,CTS  STASESFT  HOURS
1,00 §77. 18786 4125
9 .. 35 §29. 1877,6 1,75
70 678, 1577,1 41,5
40 572 1675.8 41,735
3 +50 510, 167653 4125
A0 39, 15761 4175
30 259, 16756 42,75
° 20 95, 16741 400
W10 54, 16736 33,75
SURHARY OF DAN SAFETY AHMLYSIS
% ) .
- H_ﬁ“ 1 ssbasesssanasis Iﬂﬂb’ﬁ. vﬁ{.{ §‘ILL§9': ES?.ST IE § ﬁ"!ﬂ
o ELEVATION 1714.09 171600 1717.70
STORAGE 1213, 1213, 1782,
CUTFLOM 0. 0. 337,
o
RATID  BAXINUK RAXINUN BTN WAXIRUN DURATION TIE O TIE @
e 0F  RESERVOIR DEFIH SIDRASE  (UIMLGH  OUER TOP  MAY CUTFLIN  FAILURE
FHF U.S.ELEV  OUER DAM  AC-FT £33 HOURS HOUERS HERS
? 1,90 172210 W T 3703, 6073, BB 17,75 0.9
85 1721.44 3.7 3338, 5333. 1375 47.50 0.0
1) 17208 316 3023, 36 .09 i7.%5 8.00
~ 40 1720.53 2.83 2845, 0. 0.5 47.35 0,00
50 172020 2,50 2852, kI Sy . 47.35 0.0%
40 1719.79 2,69 2483, 2427, 2050 47.75 0.0
° 10 1719.35 1,35 2302, 16386, 25.00 35,50 0.5
28 1718.55 8% 2071, 88, 20.50 50,25 0.00
.10 1717.57 0.00 1738, M. 0.00 53.35 0.00
i J — —
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RATIO

1.09 &075, 1784.%
83 53, 17355
W30 §550. HEEE N |
+40 3558, 17358
o) s, 17054
& 2473, H i
o33 1433, 17242
o20 877, 17833

12 230,

R STATI

raims

RATIS  FLBIFS

1.63 4071, 1370.1
185 5327, 1485.%
i 54, 12875
o2 g4, 143%.1
2 3142, §433,7
o2 <8, §483.3
= 1824, i487.8
W28 E77, 1485.7
J0 30, 1555.5

RATIO STASELF!
1.8

85 3 2
7O 4537, 74,
S . 13
G 32 187
o35 2412, 1471.4
3 82, 153
o280 874, 1453.7

25, 35,5

-
.
e

[

IRITINY Vel
1845.29

0.0 132,
2 e,

8

H

42,40
42,75
4735
7.5
7.9
53.75
.9
53.73

o

whiw
A

P
L=~y
.

-
[4
[

RELHMEUND

fLassas

o

35.%
3.5
£3.75
£9.73
51.58
0.0
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SUMHARY OF DAN SAFETY ANALYSIS

INITIAL VALUE SPILLWAY CREST TOP OF DA
ELEVATION 1668,20 1668,20 1671.70
STORAGE 413, A3, 709,
QUTFLOW 0. 0. 1524,
RATIO HAXTHUH HAXIMUK  HAXIHUK  HAXIHUN  DURATION TIHE OF TIHE OF ;
0F RESERVDIR BEFTH STORAGE  OUTFLOW  OVER TOP  MAX OUTFLON  FAILURE 9
PHF W.S.ELEV  OVER DAH AC-FT CFS HOURS HOURS HOURS F
1.00 1671.35 0,00 679, 1310, 0,00 43,79 0.00
+83 1670,9% 0,00 648, 1088, 0.00 43,75 0,00
70 167061 0000 415, 884, 0.00 44,00 0,00
60 1670,35 0400 393, 747, L0400 44,00 0,00
30 1670.07 4,00 369, a9 0,00 44.00 0.00
A0 1669.76 0.00 3, 287, 0,00 44,25 0.00
30 1669.44 0,00 36, 337, 0,00 44,75 0,60
20 166910 0,00 488, 204, 0.00 44,75 0.00
10 1668446 0.00 4351, 96, 0.00 43,00 0,00
i SUIMARY OF DAM SAFETY ANALYSIS
LA 4 vivvinnnnnnnans IRITIAL VALUE SPILLUAY CREST TOP OF DAK
ELEVATION 165204 165200 1656490
STORAGE 1076, 1073, 2344,
CUTFLOW 4 0, 4713,
RATIO HAXTHUM HAXTHUK  HAXIMUM  HAXIDUN  DURATION TIHE OF TIHE OF
OF RESERVOIR IEPTH STURAGE ~ OUTFLOW  OVER TOP  HAX OUTFLON  FAILURE
PHF W.S.ELEV  OVER DAM AC-FT (S HOURS HOURS HOURS
1,00 1660452 3462 3368, 11714, 17,25 47,2 0.0v
+B3 1639,83 493 3316, 10074, 15425 47.75 0.00
70 165897 2,07 Jot3, 8147, LI 48,25 0.00
+&0 1658.25 1,35 2771 48435, 10,25 48,50 0.00
] 1657444 %) 25154 3339, 6,75 42,00 0490 ;
+40 1636433 0,00 2239, 4134, 0,00 49.5%0 0.00 ;
+J0 1635,33 ¢ 00 1743, 27034 0.00 30,00 0,00 :
2 1634.43 0.00 1651, 1674, 0.00 30,50 0,00
A0 1633,32 000 1375, 668, 0.00 475 0,00

DI R R
FLOOD HYGROGRARH FACKAGE (HEC-1)
DA SAFETY VERSIOH JULY 1978

LAST HOUIFICATION 26 FER 79
LALRSRLERRRRREIEPEEIERRRTTTOITS]
EOI ENCOUNTERED.

b
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- corirman o

-

o X

e

)

LAST HOREEILAT LN 26 FiR /9
KEKORRRRERRURRRKKE £ £ KEOh A

by

! al ARROWIEAD LAKE DAH  ¥#4&  TROUT CREFX

2 A2 TORYHANNA TWP,» HONROE COUNTY PA,

3 A3 HDI # PA-00780 FA DER § 45-207

4 B 300 0 15 0 0 0 0

5 B 5

8 b 9 1

7 J 1 85 7 S 43

8 K 1 i

9 M INFLOY HYDROGRARH - LOCUST LAKE SUBAREA

10 Koo 12 14,74

1 P 24 107 120 128 140

12 T 1

13 VoLa 4

14 X =15 =05 2

15 Koo 2 1

16 Kt RESERVDIR ROUTING - THRU LOCUST LANE

17 Y t

18 oo 8.3

19 Y1712 17125 713 135 1714 1715 7155

2 Y5 0 14 40 73 93 9 1%

24 0 18,4 25,3

) 1702 112 1720

23 8 1712 !

2 1715

25 Aot 3 |

2% K ROUTING THRU REACH 2 - 3

27 Y 1

28 oot

29 Y6 1 W09 0 1673 1720 1K) .03

30 Y70 1700 10 1700 100 1480 140

3 Y7170 1680 470 1700 860 1720

» K A i

1 ki INFLON HYDROGRAPH - BRADY LANE SUBAREA

34 Koot 1 7.3 14,74

35 P 24 W07 120 18 140

3 I !

£} Va2 s

18 X -1.5 =03 2

1 Koot 5 i

40 M RESERVOIR ROUTING - THRU BRADY LAKE

4 Y 1

£ oo 28

43 Y& 1716 1717 A713 17T A9 17183 1299

24 Y500 127 1% 37 a3 6 17

15 0 78 30 80 113 2553 4741

4 € 1699 1704 1709 174 1716 170 1/

47 88 1716

4 $01717.7

49 850 11704 5 1716 1718.2

5 Aot 6 |
1 st Kt ROUTING THRU REACH 5 - 4

52 Y 1

53 Y1

54 Y6 0 W08 1 1701 1740 2500 L0043

55 Y7 1740 10 1740 700 1720 910

56 Y7 2820 1720 3900 1740 3910 1740

57 Ao 7 1

58 K1 ROUTING THRU REACH 6 - 7

59 Y !

40 oo

0 - 0
2
W05

-1
1716 1716.5
2803 5048

1673 150 1673

W05

-1
1720 120 1724
2736 4842 B2

1701 970 101

20

R e L B B

i

I

g R




” A ROUTING THRU REATH 6 - 7 ) .2

§ Y 1 20 2

® 60 oo :

3 Y6 o o 1688 1720 2950 L0058 |

62 Y70 1720 101220 260 1700 1470 1684 1680 1633 E

'3 63 72215 1700 3690 1720 300 1720 E |

. 64 K1 8 ! =

65 ki ROUTING THRU REACH 7 - 8 E

' 66 Y t =

® 67 oot %

68 (- JS TN 1 1683 1700 4650 L0045 -

® 69 70 1700 01700 500 1680 480 1663 490 1663 %

70 17630 1680 1820 1700 1830 1700 :

71 A 9 1 (2

® 72 Kt INFLOW HYDROGRAPH - HORTH ARROWHEAD LAKE SUBAREA .

. 73 Koo TN 14,74 {2

) 74 P 24 107 1200 128 40 2

4] 1 105 =

I 9 76 Vo224 45 -

{ 7 X =15 =05 2 :

; Q 78 K 1 10 1 |

; S 79 A RESERVDIR ROUTING ~ THRU NORTH ARRONHEAD LAKE z

80 Y 1 |

i ? 81 oo M3 4 8

82 YAL4EB.2 1669 1470 1671 1671.7 16725 1673 1474 £

8 G0 167 562 1091 1S4 219 %0 3980 =

) B o0 826 v . |

85 $E1653.2 1668.2 1680 i =

86 $31648,2 . P

87 $01671,7 - + 4

@ 88 h 1 1 g

89 ki INFLOV HYDROGRARH ~ ARROMHEAD LAKE SUBKREA .

, 9 % N 159 14,74 |

o 91 P 24 107 120 18 140 § |

; 92 T 1 .05 i 2

93 Vo443 45 E

9 9 X =15 =05 2 .

4 95 A4 12 ! Pz

£ 9% Al COHRINE HYDROGRAFHS AT ARROMHEAD LANE | 2

@ 9 Nt 13 1 %

2 98 M RESERVOIR ROUTING ~ THRU ARRONHEAD LAKE f

E 99 Y 1

4 9 i00 Yroo 1077 -1 :§

- 1101 TOOLES2 1625 1853 16535 1654 1655 1656 145649 1657,5 1458 2

E 9 162 YA1658,5 1659 1659.5 1660 16605 1861 1442 3

: 103 5.0 154 M5 799 1230 21 M0 a3 5602 sall §

104 S 7276 BI98 9261 10486 11657 13377 14889 =

i Qo 105 W0 7.4 3646 519,2 =

' 106 SEL637.2 1652 166D 1480 =

107 #1652 =

= 9 108 $01656.9 =

5 109 K 99 =

1 PREVIEN OF SEQUENCE OF STREAH NETWORK CALCULATIONS 3

=

9 RUNDFF HYDROGRAPH AT | %

=y ' ROUTE HYDROGRAPH TO 2 z
= o ROUTE HYDROGRARH TO 3
4 - RUNGFF HYDROGRAPH AT A
= ROUTE HYLROGRAPH T0 5
3 ROUTE HYDROGRAFH TO 6
ROUTE HYDROGRAFH 10 7
- . RAUTE SYOROGRARH 1O 8

LY

o ———
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- - 109 K99 X =
g 1 PREVIEN OF SEQUENCE OF STREAW NETWORK CALCULATIONS 22 =
D RUNOFF HYEROGRAPH AT 1
ROUTE HYDROGRAFH TO 2
3 ROUTE HYDROGRAFH TO 1 =
. RUNGFF HYDROGRAPH AT A =
ROUTE HYDROGRAPH TO 5 -
3 ROUTE HYEROGRAPH 10 5 g
- ROUTE HYDROGRAFH 70 7 g
| ) ROUTE HYDROGRAPH 10 8 5
] 2 RUNOFF HYDROGRAFH AT 9 £
= ROYTE HYDROGRAPH 10 10 g
RUNOFF HYDROGRAFH AT 1 =
2 COMGINE 4 HYDROGRAFMS AT 12
! ROUTE HYDROGRAPH TO 13
: END OF HETWORK
- ]
- LR RS AR SRR
: 3 FLOOD HYDROGRAFH PACKAGE (HEC-1) =
: DAK SAFETY VERSION  JULY 1978 3
1 LAST HODIFICATION 26 FER 75 3
3 SEREEARRERARREE SRR EARKERRRSREE g
- RUN DATEX 80/05/27, |
? TIKES 10,4302, -
9 ARFOSHEAD LAKE DAH  ¥#4%  TROUT CREEK |
TORYHAHNA TWF.y MONRDE COUHTYs FA, g
: ° NDI 4 PA-00780 FA DER § 45-207 -
! JOB SPECIFICATION =
: 2 WG NHR  NMIN  IDAY  EHR  IMIN METRC  IPLT  IPRT  HSTAM :
300 0 15 0 0 0 0 0 4 0 -
‘ : JOPER MW LROPT  TRACE g
@ 5 0 0 0 fé
; o HULTI-PLAN ANALYSES TO BE FERFORHED 5
; HPLAN= 1 NRTIO= 9 LRTIO= 1
RHUS= 1000 ‘85 ‘70 v60 050 ‘0 -30 020 010
: o ]
E o THAEIRE HEaksEske IEARISAE AHLARREA SRELARARIL
= SUB-AREA RUNOFF COKPUTATION
E - INFLON HYDROGRAPH - LOCUST LAKE SUGAREA
® ISTA  ICONP IECON JTAPE  JPLT  JPRT INAME ISTAGE IAUTO
g 1 0 0 0 0 0 1 0 0
1 HYUROGRAPH DATA 1
L IWOG  IUHG TAREA  SHAP TRSDA TRSPC RATIO ISNOW ISAME  LOCAL =
¢ . PRECIP DATA §§
SPFE PHS R R12  RM  RA R72  R% :
__T%
%
£
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PEAK FLOW AND STORAGE (END OF PERIOD) SUMMARY FOR MULTIFLE PLAN-RATIO ECONOMIC COHPUTATIONS
FLOWS IN CUBIC FEET PER SECOND (CUBIC HETERS FER SECGHD)
AREA IN SOUARE HILES (SQUARE KILOMETERS)

RATIOS APPLIED YO FLONWS

] OPERATION  STATION  AREA  PLAN RATI0 1 RATIO 2 RATIO 3 RATIO 4 RATIO 5 RATIO & RATIO 7 RATIO 8 RMM'0 ¢
: 1,00 85 N 40 50 A0 W30 W20 a0
= HYDROGRAPH AT 1 A2 1 98 834, 687, 589, 49t 393, 294, 19 %8,
3 (10 (22,8000 23630 19,4600 1648 13.900( 11AD0 B30 55600 2,78
5 ROUTED TO 2 A2 1 976 830, 683, 86, 488, 378, 246, 95, 54,
. (109 (22,630 22490 19300 16,5800 13.8D( 10.720( 6980 26800 1,52
' ROUTED T0 3 A2 19, 8l 6w S92, S50, 399, 259, 95, 54,
(109 (200 234800 19200 16760 1A4D( 10,300 73500 2,680 1.5
= HYDROGRAPH AT 4 1.8 1 est1, 7234, 5958, 5107, 4256, 340, 2553, 1702, @5l
(19,50 C 241,000 20,8600 168,710 144,60)C 120,500( 96,4000 72,3000  48.200(  24,10)
! 2
{ =
‘ ROUTED 10 5 7.53 1 10720, 10693, 10580, 10411, 1uB{3, 10534, 10613, 10381, 251, %
j ( 19.50) ( 303,550 302,850 29958 300.48)( 306.18)( 298.29)( 300.51( 29397 8.2} |5
{ |
{ ROUTED TO 6 1.5 I 9603, 9602, 9502, 9527, 9685, 0L, 9390, 9094, 290, |2
(19,50 C 2709300 T0L91 269.000 269.78)¢ 274.25)( 266,200 265,900 257.50( 8.2 |5
: ROUTED TO 7 1.8 1 9032, 9040, 8944, 957, 9074, 6788, 6718, 8383, 290, | =
- (19,50 ( 255,770 2559800 2532700 253.64)( 256.95)0 248.85)( 246,86)( 237,39 B.21 | =
: =
ROUTED T 8 7.5 L oM, 0753 S2. G662, B77B.  GABA.  BMI2. V087, 8%, &
(19,508 (247,750 7870 2449800 245.27)( 248,58)( 240.24)( 2382100 228,420 8,18 | =
: HYTRGERAPH AT ? B9 1 1630, 1386, 1141, 9B BIS, 452, A%, 326, 143,
(231 (461600 39,200 32300 22,7000 23,0800 18470 13,8500 9230 4,62
= ROUTED T0 10 89 1 1310, 1088, 884, 745, 599, 467, 339, 206, 96,
(231 (3,000 30800 25000 20,080 16.96( 13.220 %600 S 27
3 HYDROGRAFH AT 11 5,90 1 8871, SeAL ADI0, AL, 336, 2749, 204l 1374, 467,
= ( 15.28) (1945800 165,390 13,2000 116,500 972900 77,8300 B3I 3B.IN(  19.46)
§ 4 COKBINED 12 1474 1 16602, 15353, 14361, 13752, 13079, 11876, 10499, 9243, 693,
= {380 (470,200 434,76)( 408,68)( 389,41)¢ 370.35)C 336,29)( 302.95M 261,720 25,27
ROUTED T0 13 14 1 15340, 13527, 11584, 10364, 9198, 7859, 6653, 5292, 48,
{3819 ( 434,39)0 3830300 328,031( 253.47)( 260,46)( 222,54)( 188,39)( 149.85M 18.50:
E i "UHAARY OF LAl SAFETY ANALYSIS
e Y
f 4 PLAN £ sorvernnenrorse INITIAL VALUE  SPILLWAY CREST  TOP OF DAM
E ELEVATION 171199 171200 1715.00
= SHORAGE 8. 81, 120,

) QUL Y. n. a oo




ALY

WIS VAN, by

PLAH -1 IR AR E R RN

RATIO
OF
EifF

1,00
83
70
60
30
A0
30
20
010

PLAN l (AR R A AR AN RN N}

RATID
oF
FHF

1.00
83
70
&0
+30
40
30
+20
10

ELEVATION
STORAGE
QUTFLOW

HAXTHUM
RESERVOIR
H.S.ELEV

1715.44
1715,38
1715.30
1715.25
1715,20
171515
1715.08
1714.29
171324

ELEVATION

STORAGE
OUTFLOW

HAXIHUN
RESERVDIR
W.5.ELEV

1718.34
1718,32
1718,25
1718.27
1718.39
1718.24
1716.31
1718,22
717,97

SUNHARY OF DAN SAFETY ANALYSIS

INITIAL VALUE SPILLWAY CREST TOP OF DAM
1711.97 1712.00 1715.00
81, 61, 120,
0. 0. 9.
HAXIHUH  HAXINUK  HAXIMUM  DURATION TIHE OF TIKE OF
DEPTH STORAGE  OUTFLOW  OVER TOP  MAX CUTFLOW  FAILURE
QVER DAt AC-FT CFS HOURS HOURS HOURS
46 130, 978, 9,25 41.25 0,00
38 128, 830, 8.50 41,25 0.00
30 127, 683, 7.50 41,25 0.00
+25 126, 986, 6,30 41,25 0.00
120 124, 488, 3.73 41,25 0.00
15 123, 378 4,75 41,50 0,00
108 122, 246, 3.00 42,50 0.00
0.00 106, 95 0.00 44,00 0.00
0.00 84, A 0,00 43.75 0,00
PLAN 1 STATION 3
HAXTHUH HAXIHUH TIME
FATIO  FLOW,LFS  STAGESFT  HOURS
1.00 977, 1678.0 41,25
85 829, 1672.6 41,25
0 678, 1677.1 41,30
+60 592, 16768 41,25
+30 510, 1526,5 41,25
40 399, 1676.1 41,75
+30 259, 1675.6 42,75
120 95, 16741 44,00
10 3. 1673.6 4375
SUNHARY OF DAN SAFETY ANALYSIS
IHITIAL VALUE SPILLEAY CREST T0P OF DAN
1716.00 1716.00 1717.70
1213, 1213, 1782,
0. 0. 137,
HAXIHUM  HAXIHUM  MAXIHUN  DURATION TIKE OF TINE OF
DEPTH STORAGE  OUTFLON  OVER TOP  MAX OUTFLON  FAILURE
QUER DAH fAC-FT CFS HOURS HOURS - HOURS
64 1998, 10720, 2:.00 40,25 40,00
162 1991, 10693, 1.75 40.75 40.50
83 1967, 10580, 150 41,25 41,00
7 1973, 10611, 1.50 41,75 41,50
89 2013, 10813, 175 42,50 42.25
34 1962, 105344 1.49 43,00 42:75
W61 1985, 10613, 174 44.25 44.00
132 1956, 10381, 2,40 46430 46,25
0.00 1738+ 291, 0.00 33,23 9400

R

it

RN

AR R

it




PLAN 1 STATION 6 )

HEXTHUS HAXTHUK TIHE
RATIO  FLOWCFS  STAGE,FT  HOURS

1.00 9601, 1708.0  40.75
85 9602, 1708.0 41,25
170 9302, 1708,0 41,75

I =

60 9527, 1708.0 42,25 L §

= /50 9685, 17081 43,00 E

e 0 9390, 1708.0 44,75 2

C W20 9094, 17079 47.00 g

] W0 290, 17022 S35 -

= =

- PLAN 1 STATIN 7 %

; HAXIHUN  MAXIMUN  TIKE %

RATIO  FLOMICFS  STAGESFT  HOURS i

= 1O 9032, 14912 AL E

= 85 9040, 16912 AL7S j

: : T 8944, 191,01 42,25 -
= +60 8957, 16914 4275

V50 9074, 16912 4350 ‘

A0 8788, 16914 44,00 z

i ) 8718, (9L 4535 £

20 8383, 16909 47,50 %

W0 20, 16859 5435 2

{ -

: PLAN 1 STATION 8 %

HAXIHUN  MAXIHU  TIHE %

RATIO  FLDWCFS  STAGESFT  HOURS =

‘ 1,00 B9, 16723 ALSO %

. 45 OS5 673 2.0 F

0 8552, 16702 4L s

- : 60 8862, 16722 43,00 |

~ o 50 8778, 16703 A%TS :

3 v A T TR/ RO T =

: W30 812, 177 45,50 %

E LAy .20 8087, 16769 4775 =

10 B9, 16665 55,00 ]

] 1 SUNKARY OF DAM SAFETY ANALYSIS =

= =

, R TV INITIAL VALUE  SPELLWAY CREST  TOP OF DAM £

- S ELEVATION 1668420 1668.20 1671.70 E

, . STORAGE 413, A3, 709, E

‘ OUTFLOW o 0 1524, 3

. RATID  HAXINUN  HAXTHUM  MAYINUN  MAXINUN  DURATION  TIKE OF  TIME OF z

= OF  RESERVOIR  UEPTH  STORAGE  OUTFLOM  OVER TOP  MAX OUTFLOW  FAILURE =

8 FNF  W.SELEV  OVER DMK AC-FT CFS HOURS HOURS HOURS E

= ' LO) 171,35 0.00 79, 1310, 0.00 3,75 0.00 =

= 85 1670,99 8,00 848, 1088, .00 2,75 0400 P 5

= - P ivhimptde YA WY 04, ol | FEIE )Y D04 : %

k-

=




Mt U Lt i it
FLOOD HYLROERAFH FACKAGE (KEC-D)
DAK SAFETY VERSION JLY 1978

LAST MUGLIFICATION 25 FEB 79
iRt titiiibRaatssitibaateiiiil]
EDI ENCOUNTERED,

®

- _o’ﬁa..gﬁ A

100 Hr4vs 1677.3 41,30
g +83 8733, 1677.3 42,00
s 70 8452, 1677,2 42,50
. ) . 60 8652, 1677.2 43,00
3 +50 8778, 1677.3  43.75
: 40 8434, 14771 43,35
+30 BA12, 1677.1 45.50
W20 8047, 1676, 42,75
10 289, 1666, 55,00
1 SUHHARY OF DAH SAFETY ANALYSIS
PLAN 1 seeveinnvennsss INITIAL VALUE SPILLWAY CREST TOP OF DAM
ELEVATION 1668,20 1668,20 167170
STORAGE 413, 413, 709.
QUTFLOW 0. 0. 1524,
RATIO HAXINUA FAYXINUM  HAXIHLH  HAXIKUM  DURATIOH TINE OF TIKE OF
oF RESERVOIR [EFTH STORAGE  OUTFLOW  OVER TOF  HAX OUTFLON  FAILURE
Fif W.S.ELEV  OVER DA AC-FT CFS HOURS HOURS HOURS
1.00 1671.35 0.00 679, 1310, 0,00 43.75 0.00
85 1670.99 0.00 £48, 10688, 0.00 41,75 0.00
W70 1670.51 0,00 415, 884, 0,99 44,00 0.00
o0 1670.33 ¢.00 373, 745, 0.00 44.00 ¢.00
S0 1870.07 0,00 549, 599, 0.00 44,00 0.00
40 1669.76 8,30 541, 467, 0,00 44,25 0.00
39 1669.44 G.00 514, 339, 0,00 44,25 0.00
29 158910 0.40 &8, 205, 0.00 44,75 0.80
10 1465866 G.00 451, 94, 0.00 45.00 0.00
1 SUKNARY OF DAN SAFETY ANALYSIS
PLAN § wovavrnrennanne INITIAL VALUE SPILLYAY CREST T0P OF DAM
ELEVATION 1652,01 1652.60 1656.90
STORAGE 1076, 1073, 2344,
CUTFLON 4. 0, 4713,
EATID BAXINUK HAXIHUN  HAXINUN  HAXIHUM  DURATION TIME OF TINE OF
uF RESERVDIR FERTH STORAGE  OUTFLON  OVER TOP  HAX OUTFLOW  FAILURE
FHF W.G.ELEV  OVER DAM AC-FT (X3 HOURS HOURS HOURS
1.00 1661456 4,66 J5al 15340, 17,35 45,75 0.00
85 1551,04 4,14 3754, 13527, 15,50 46,400 0.00
W70 1560.40 3.50 1524, 11584, 13.75 46.00 ¢.00
&0 1459.95 3.05 3159, 10344, 12.60 46,25 0.09
&9 1659.47 2.57 3187, 9193, 10,00 46,50 0.00
40 1658.82 1:92 2943, 7859, 8.00 40.75 0.00
£ 30 155814 1.2 2734, 6633, 550 47.75 0.00
: 2 1557.29 39 24563, 5292, 2 - -Caga7s
10 1653.32 0.00 1375, &68, 0.60 49.75 0.00
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: A ARROMMEAD LAKE DA f#%%  TROUT CREEK >
2 a2 TORYHANHA TR,y HONROE COUNTY, FA,
3 Al NDI & PA-00780 FA DER ¢ 45-207
A P30 0 15 9 0 0 0 0 -4 0
5 Bl S
3 J 1 9 1
7 J 1 85 ¥ % S A J3 2 B
B K 1 1 :
9 A INFLOW HYIROGRARH - LACUST LAKE SUBARE4
10 H 1 1 A 14.74
i 1 P 24 107 120 128 140
g 12 T 1 .05
13 LA 48
14 X -1,5 =05 2
15 h { 2 {
' 16 M RESERVDIR RCUTING - THRU LOCUST LAKE
) 17 Y |
{ Q 18 oot 81,3 -1
‘ 19 YA 1712 17125 I3 17135 1714 1715 17155 1716 1716.5
k) 5 0 14 40 73 93 99 1057 2805 5068
9 21 th 0 184 5.3
2 € 1702 1712 1720
7 $$ 1712
2% $5 1715
, ® ] A 1 3 1
! 2 M ROUTING THRU REACH 2 - 3
! 7 Y 1
5 o 0 1 B
; n Y6 4 .09 A 1473 1722 1100 .03
g o 1 70 1700 10 1700 160 1680 140 473 150 1473
: kS 7 170 1680 470 1700  8&0 1720
n K % 1
P 3 K1 INFLOY HYDROGRAPH - BRADY LAKE SUBAREA
. 3 K 1 1 7,53 14,74
35 P 24 107 120 128 140
: 3 1 1 .05
i L k94 V482 4
, 38 ¥ -5 -0 2
9o 39 K 1 5 1
a0 A RESERVOIR ROUTING - THRU BRADY LAKE
‘ 81 Y 1
4 Yoo 1213 -1
e a3 Y4716 17 747,317 1779 17183 1719 1720 171 17
4 Y50 127 196 337 AN 852 1267 2736 4842 B
® 15 % 9 7 00 830 1203 853 4L
8 $E 1699 1704 1709 1714 {716 1720 17
47 8 1716
48 17177
@ 10 K 1 6 1
, 50 A ROUTING THRU REACH S - 6
I s Y
o 52 Y1 1 :
3 % a4 .08 4 1700 1740 2500 L0043
™ 54 70 178 10 17240 790 1720 90 1701 970 1701
. 55 Y7 2020 1720 3500 1740 3910 1740
& 5 Lo ; 1
‘§_ . 57 M ROUTING THRU REACH 6 - 7
q v sa Y 1
: 59 oot
® 80 5 a1 o 1484 1720 2950 L0058
I3 Y7 0 1 12 1720 &0 1700 1670 1684 1680 1484
V3 T N Y7 3335 1200 WBD . 17 Ion [RET e
=
%




- . C . e P Avve auiv Y avov 4004
62 Y7 2275 1700 3690 1720 3700 1720 2"
63 K 1 8 1
6 M ROUTING THRU ZEACH 7 - 8
5 Y 1
65 oo
£7 Y6 .09 A 1663 1700 4450 L0845
! 68 Y70 1700 10 1765 300 1680  4B) 1663 490 1463
. ® 6 Y7 630 1680 1820 1700 1830 1700
i 70 K 9 1
! n K1 INFLOW HYDROGRAPH - MORTH ARROWHEAL LAKE SUBAREA
| P 7 # | B -+ 14.74
i 73 P 21 107 120 128 140
’ 74 1 1 .05
75 ¥ 2.4 45
® 7 X -5 -5 2
' 77 K 1 10 1
0 ® 78 Ki RESERVOIR ROUTING - THRU NORTH ARRONHEAD LANE
: 79 Y 1
! ) oo 13 -1
l o 81 Y41668.2 1669 1470 1671 1671.7 16725 1473 1474
g2 Y50 167 362 1091 1S4 2119 2620 3980
83 $A 0 82,6  Gh
™Y 84 $E1653.2 1668.2 1680
5 $$1668.2
85 $01671.7
® g? K 11 _ i
83 M INFLOW HYDROGRAPH - ARROWNEAD LAKE SUBAREA
% 1 159 14,74
o 90- P 24 107 12 128 140
§1 T f .05
N U443 45
93 X ~15 -5 2
o ) K I 12 1
55 M CONRINE HYDEQGRAPHS AT ARROMHEAD LAKE
® 94 Y 1 13 1
§7 A RESERVOIR ROUTING - THRU ARROWHEAD LAKE
53 Y 1
95 s | 1077
L 107 A0 217.6 3346 449.2
1161 $E1637.2 1852 1460 145D
o 102 $ 1852 110 3.8 1.5
03 $D 1650 2.7 1,5 0
104 E
® 1 PREVIEW OF SEQUENCE OF STREAN NETUDRK CALCULATIONS
RUOFF HYDROSRAPH AT 1
° FOUTE HYDR2GRARH 10 2
TOUTE HYRROGRAPH TO 3
FLHDFF HYDROSRAFH AT i
® RIYTE HYDROGEAPH 10 5
, EQUTE HYERDSRSPY 10 3
: RONTE HITROERARH 10 ?
é ° FOUTE HYIROSRARY 10 8
. RUNOFF HYDLOSRAFH AT 9
: ROUTE HYLRGERAEH 10 10
; RUKOFF HYERGERATH AT 1
CONHINE  § HYDROGRAPHS AT 12
ROUTE HYIRCGRARH 10 13
. @ END OF NETWORK
H
" n [REEIERI L LURT HERELSEIPRRLELERELS




Pp—

B s s emm

.
e — -

. e ————

PO ————

P ATTTvOAT o

- -
A0y el S,

N

i1iii2it

thdsssnnnt Ritiits e

st X

PEAR FLOW AND STORAGE (EHD OF PERIDD) SUMMARY FOS HULTIPLE FLAN-RATIO ECONAMIC COXPUTATIONS

GFERATION STATION AREA
HYDROGRAFH AT 1 43
( 1.0

ROUTED TO 2 42
( 1.0%)

ROUIED 10 3 W42
{ 1.0

HYDROGRAPH AT 4 7.5
{(  19.50)

AGUIED 10 3 7.5
{  19.50)
ROUTED 10 & 253
( 19.50)
ROUTED 10 7 7.53
{ 18.5m
KOUTED 1D 8 7.5
{ 13.5%
HYDROERAPH AT 9 .89
53
ROUIED T 1 87
{ 2.3
HYDROGRAFH 4T i 5.3
( 15,28

4 COMBRIEED il 15,7
{ 1\
ROUIED TO 13 14,74
( 3818

«FLM i SEFRLELCEIINNEE

FLAN RATIO 1 RATIO 2 RATIO 3 RATIO 4 RATIC S

1.00

982,
27.80)¢

926,
27.63)¢

$77,
27.67¢

8,11,
AL01K

4678,
172. 14N

8075,
172.02)¢

£071.
171.90)¢

£647.
171.79)¢

[T
1323

a5.148){

12,
37,05

4871,
194.58)¢

INITIAL VALLE SPILLUAY (&EST V0P 07 By
171133 1712.00 1715.00
8L, 6. 120,

FLOWS IN CUBIC FEET FER SECOND (CURIC HKETERS PER SECOND)
AREA IN SOUARE NILES (SGUARE KILOMETERS)

RATIOS APFLIED TO FLOYS

<

85 70 60 +30
834, 487, 367, 471,
23,600 19,4600 16,680 13.50)(

830, 483,
234700 19,341

L]

385, 188,
16,980  13.81)¢

827, é78. 352, Ste.

A4 19.2100 16,7600 14.43N
734, 3956, 307, 4258,
20,8600 188,710 1444000 120.50)(
3333, 2536, 3840, 3137,
1SL.02M0 125,020 109.3100 89,411
3330, 4552, 3834, 315,
1509410 128.70)C 109.200{ B9.33)(
5321 1554, ki TEN 3140,
152,800 18,6700 109.00M  85.161
3. 4537, 3843, 342,
10,700 138.47M 108.81M  B5.99NM
138¢, 14l §75. B13.
32400 3LAUM 27,7000 33.08N
1633, azd, 745 3%
0810 ZB.0200 20.9B0 16.96M(
S84, 416, 4123, 3435
165390 136,200 116,751 97.22M
11234- giSQo ??é?; é:hd'
38410 255,000 28, 29M0 177,41
§840. 5872, 4895, 3530,
278.63)0 22B.37)( 192.6%)M 155,803

SUAHSRY OF DAR SSFETY ANALYSIS

0. 0. 39

RATIO & RATIO 7 RATIO & RATIO
A0 +30 +20 o

393. 2%4. 96, &,
53600 258

a0 B3N
373, 246, 3. S,
10,720 6.580C  2.68) o2l
37, 25%, 93, .
11306 7,390 2.8 1.5
3404, 553, in2. B31.
F6.400¢C 72,3000  48.200{ 24.1¢¢
21427, 1636, 830. ¥t
88,73 46,3300 24,934 8.2
2523, 1633. 879, 0.
68,610 48,2400 4,900 8.2v
2418, 1625, 877, i1y
68.47TH  46.000C  24,83M
<812, 1621, 874.
88,3100 45,810 2478
&5, 459, 326,
18.47TH  13.85H  7.23M(
457, 33. 2G5,
13,2250 9.6100  5.84M
2748, 2861, 1374,
77.83)¢  38.371{( 38,921
4755, 3isi 1825,
133600 50,1310 S1.70M
422, 28%4. 1656,
119651 BL.98)C  47.18X

)




RATID  MAXINUM HAYIHUN  MAXIMUN  EAXIMUM  DURATION TIEE OF  TinE oF
OF  RESERVOIR LEFIH  SIGRAGE  OUIFLOM  OVER T0P  max QUTFLON  FAILURE
PHF W.S.ELEV  QUER DAM  AC-FT CFs HOUSS HOURS HOURS
1,60 1715.45 6 130, $76, 9,25 41,735 0,00
.85 1715.28 Ja 128, 830, 8,50 41,25 0,05
W70 1715.30 30 127, 483, 50 41.25 0.00
60 1715.25 25 126, 534, 450 4.25 .00
50 17152 .2 124, 438, 5075 41,2 0,09
A0 1715.15 A5 123, 378, 4,75 41.50 6.0
1715.08 {5 122, 246, 3.00 42,50 .62
W20 1714,29 0,00 105, 5. 0.60 34.09 0.
10 1713.21 0.9 84, 5. 0,00 43,75 0.60
FLAN 1 STATION 3
BAXTHME  MaYIm gy
RATIG  FLOMSCFS  STAGE.FT  HouRs
1.9 77, 1675.0 41,25
.85 829, 15776 41,25
.70 478, 18:7:.4 41,50
1) 592, 1675.8 41,25
.50 510, 1576.5 41,35
.40 3%, 1876.1 31,75
3 259, 16756 43,73
g0 5. 1874, 44,00
1) 54, 16734 43,75
SUNHARY OF AN SAFETY ASALYSIS
T INITIM VALUE  SPILLWAY CREST  T0F oF [on
ELEVRTION 171,00 1715.95 1717.70
SIoRASE 1213, 2i3. 78,
outFLOY 0. 0. 337,
RATID NAXIER  BAXINON BNIENS WRATION  TINE gF The oF
FEFTH  SIORGSE  OUTFLON  OVER TOP  may DUTFLON  FATLUSE
FiF OVER DAH  AC~FT 7S HOURS HOIRS HOURS
1-‘}‘} }732-§§ {.{i} 3;‘:‘*}- é‘:’?So 35125 47073 0.@*5‘
85 121,43 3.74 3338, 5333, 33,75 47,50 0,60
7 1770.35 315 32, 4555, 33,00 47,25 0,00
1 1720,53 2.83 2825, B/, TS 7,25 0,50
5 122023 2.5 2862, 57, 2.5 7.5 0.8
.20 171979 2,09 2453, 277, 7.5 47,75 0.09
) 1719.25 55 2362, 1835, 25.00 48,50 0,59
.20 1718.5% .88 2071, 850, 20,50 56,35 0.93
A6 1717.57 0.00 1738, 251, 0.00 53,25 0.60
FAY STATION 3
HAXINGN  maDeE T -
RATIO  FLONSCFS  STAGE.FT  HOWS %
1,00 £33, 17059 48,00
85 <330, 1796,5 47,75
33 352, TR
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PLAN
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1.60
+70
&4
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43
30
0

L&

10

HAXTHUN

FLOWTFS

€075,
5330,
45%2,
3534,
3155,
2423,
1433,

875,

250,

PLAN 1

RaTID
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70
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FLO,CFS

£047,
3323,
4537,
383
3142,
2412,
1821,

874,

8%,

SIATION

HAXIHUR
STAGEFT

1705.5
1796.5
17051
1705.8
1765.4
1705.1
1704.2
17¢3.3
1702.2

STATION

HaxIv
STAGESFT

1690.1
1889.§
1689.5
148%.1
1483.7
14638.3
16876
1588.7

1685.9

STATION

KAXIEUA
STAGESFT

167146
1672.3
1648.7
1688.5
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SUMARY OF DAN SAFETY ANALYSIS
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GEOLOGIC REPORT

Bedrock - Dam and Reservoir

Formation Name: Duncannon Member of the Catskill Formation.

Lithology: Fine to coarse grained gravish red sandstone inter-
bedded with red siltstone and graying red shale. Beds arranged in

fining - upward sequences with some conglomerate at the base of the
cycle.

Structure

The dam is located in the Pocono Plateau area and the beds are
nearly flat lying.

Air photo fracture traces trend: N5°E, N-S, and N85°E.

Overburden

The site is within the limits of Pleistocene glaciation and variable
thicknesses of glacial till and outwash sediments are present in

the area. Plans for the dam indicate that test pits showed three
feet of soil over "hardpan and clay." Thic last apparently refers
to till.

Aquifer Characteristics

The rocks of the Tatskill Formation are essentially impermeable and
ground water movement is entirely along bedding planes and fractures.
The most permeable aquifers in the area are the sands and gravel of
the glacial outwash commonly found in the valleys.

Discussion

The plans indicate that a cutoff trench was to be dug four feet
deep - that would be just barely into the clay foundation. Some
leakage through t»e overburden, or along the N85°E fracture trace
in the bedrock, appears possible.

Sources of Information

W.D. Sevon (1975), "Geology of the Tobyhanna and Buck Hill
Falls Qurirangle,”™ Pa. Geological Survey Bulletin A204ab.

. Air Photographs, dated 1973. Scale 1:40,000.

3. Plans and reports in file.
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